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FOREWORD 

This soil survey report contains information that can 
be used in land-planning programs on the Naval Ordnance 
station in Charles County. It contains predictions of soil 
behavior for selected land uses. The report also highlights 
limitations and hazards inherent in the soil, improvements 
needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

Great differences in soil properties can occur within 
short distances. Some soils are seasonally wet or subject 
to flooding. Some are shallow to bedrock. Some are too 
unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank 
absorption fields. A high water table makes a soil poorly 
suited to basements or underground installations. 

These and many other soil properties that affect land 
use are described in this soil survey. The location of each 
soil is shown on the detailed soil maps. Each soil in the 
survey area is described. Information on specific uses is 
given for each soil. Help in using this publication and 
additional information is available at the local office of 
the Soil Conservation Service. 

Philip H. Christensen 
State Conservationist 
Soil Conservation Service 
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SOIL SURVEY OF THE NAVAL ORDNANCE STATION 
-' INDI'AN?1'I'mAD "AND cSWtJMEP" NECK' 

" G~ES' GOt:JNIDY, M.AJ.tYri1AND i 
: ~ ~J 

by George P. Demas, ·Jamesl£E'. 'jBrewer, 
and-the Maryland State Office Staff 

INTRODUCTION 
:;~ j);%Jt1': ~. l ~~: ~:: ~1 

The Naval Ordnance Station, Indian Head, Maryland is located 
in the northwestern corne·r of Charles County. The station has 
a total land area of 3525 acres. water nearly surrounds the 
baE.l~h. "(,~tJ:l ',f>nl y .,the' ,,e.;asbern ';bounda~¥ \p.ed.ng~~ boi:;!Ciieredl by' -land". 
The hhpeeiwater .bQdie:sl,;'acT<pun9 the· s:hSf:u>idn1.par:e'''€hi'oi!fihuxeir . 
Creek, Mattawoman Creek, and the potomac River. 

Al thOUgh .. the main. land'; ;use on" t-het 'ba:s~ tis for" pr0du'C:t!en o:f 
mil,.i:'~Sl:r,~:::: .. mate.r"i'alstJ\· a tpbrbidn, of ·thes·ta\ta;(l::m~'·i·s' dtl=lized' for' 
recreatl:op..a'lt,jr~,s"ide:nt'i.al: and".natu;x:-'a:iresQu.:r:;lce 'purpdse.sJ• :. c:' 

..... ' •. "f : _,' .',< • ,:...., t I": J,. y ' .. , 

Th~: ~~:~~> h~.ghw~y .,~nter;i;,n9,,:ttle:~.sta,biorltsx M~itt,·, Ra\:1t.~' 21 Q. Jrt· '. 
runs.'iJLlQOlli the ,Waspi·ngltom Bel twa;:y~. ,(!l'i,z;\'ed;tly teo, 't·he·:dtna::jJn ga.tce i 0f~ 
th~ ~acj.;l~tY·:.. ,A JJ.S., iGOye.rrimen·t raiil'roa:cil,," 'ori·9'inally :set' up ;' 
;Quri,llg.:~opJ.9War ';~ ,~;etlteli'S S;(lu.tq; of 'Rc:ttute, 41:0 a,nd~ ,has' ·ntlfileorbus 
spur~ ~)li,cl't ru~;. !bp'rQug.hQ,ut the .;s~ta·tion~.) (These: rai::l i lines,;.!are; 
no ~o"nge.r:;)~aJz:lhi:vej .. ;; ~\ ; 1 ; 

~ ~1 ,,,1 '''/.~~/'f f: '> , :f c
),\,,?, . ~ 

Indi.pllUi~aq~'h f1'a~,y';l,andt was(~origdmal)ly ehar:b"etil.,in' 1f7!l1(;) as' ,t'he', 
Pamunkey Indian Lands. The high banks of the peninsula and 
expartsj:vej :v:.~(eW; mad'e: th'iL,s ·'location (a'rt: exce·:l:W8'nbll:1oak:~0'ubl post. 
The I.;..ndia:'As,~;: use,d' tbhis $\'L;t:e~ 'as aik~s';b1'naF hd:Ii~; ·i:n!~lti!ftl~s" a.fd.. '0. 

crisiis;\"~ ' .. In,'~lfk1j5> the a,rea! ,wss ·:t'ed'<Dmm.n~e'(d;~ fODJtthe':ttll.lacem"en·t;' o'f 
a milj.~tarw~ba t,heF;y,:' "uopre;Y:eht fotn:rii!'9'rt':l ien,hry;) bf~ "strl.PS1.J(iu~f'ifi~f , ; 
theAme,li'i;c~an~!Rl!v)Q);~':.ut4'\i>n.LQ·nJ:y:; a'"bellC.!:rbh ,was; Jp3."aeeil ;tdq"a:rh '(lif 
incoming'l:Sn,l:Ps.. '$n :ohel:War of t1~812;; bhe:!z,pehi;nst:lla,: ,bhl:!h knowtr? 
as:, Inp,4r@fh llo,i:.Jl,b,wCWI ·,..sed 'as; ,a ·:tni].fliibar~~~ babter"y aga:inst:,' { 
war,phi.:p~:b .,On:l'YQn:~., rAc,q~de<3. enga~etnentr ~'bt:HllUriI'.ed "durilRg bh'is 
war. ~p.",.~ aap tltei:~~ell 'llacame".know.n". asv·;Ii'nd:i!an'AHe:ad: ... :lan<as'·" 2' 

1 

During the Civil War, it was once again set up as a babt:e,ry; 
for Union troops to guard against an invasion from the south. 
In '18:~~ ,,,,the?,name{ ,W.a:sY.changeCi t0l:;[ricitdian"He'ad;i.cV.. In !l8'O~', the 
Naval "Bu'li'e:au~ Q;f· Q'17i1nanoe was. moy~d ~ir0m\rAJ1:nap'(l)'lis:,;~Mar'y'iandto 
Ind,i,ant Head. ,'.·~BirOJ:l,uo~:j;~n land ,be'st1ing~, of~'Naya.l obinance, ' 
'occurre.Q,~ theD~e" unb,i:l. 19~1.8/~wh'en;; Jt1es:t:lng'Lo~··long ,range' 'guns'. was 
mo~~dfJr{()m) the Na;va~', Bowder'((Tta'C bdr~y. bo:uIDah:1:cgE.eh1p,. ·V'~if<gi ni a<' .. 
Then, in "1,923, stump Neck ;was· added to. bhe Naval :powder . ' 



Factory as a testing facility. The name was l.ater changed to 
the Naval Ordnance Station. 

This survey serves, as: all';'vtl,da:,t!etliVecrision ,to a soil survey of 
the Naval Ordnance:S:ta;t'j,prr (]jrrci~ian Hea.d>"and stump Neck) 
published in 1971 and later included in the Soil Survey of 
Charles County 9qbl~ishecl in,·J974,;;, 

HOW THIS SURVEY WAS MADE 

'" ! 

Fieldwprk fo): ,bhis" ~urNe.y~a's performed ;during 'July 'ahd Augusl 
of 199Q. 1ll11e, tt.ex.t ;and, maps w,ereprepared during <s;eptembe~ 
1990. '." C' ; '. 

This,;} sQrvey w.!ilS mAd,e ·to provide informatiion about 'the soils at 
th~ ~av:aJ: Ordlla.nce. SI,ta,t:iond,ocated' .in Indian· Head'~ Marvland. 
The infprl1\atio~ 'i:n,ol!loes .soill maps," soil ±rtter.pre.ta:'ti·on1 

tables, soil descriptions, and an explanation of the tables. 
A so:il sc,irent:;i..sJ:" ob'ser-yedt(the sleepneS8t, \. ·shape,t~;,ahd.i.xJ.en~t!h dr 
s'loPes", t,h.~! patteDfli of"d:r:ain:ag·,e.,. the nat-live ,pJ.antiSf>:; aftd.1 the' 
kinds' 9t geologic. ·ma·tlenial'S'.; He' dug many holes to;' ~·tuti:y'the 
sod.:~v ,rG>f·i>J.,·e ,i'}.whiletf i·s juke sequence ·of· iayeris, i 'or khorizdns, .. ' ; in 
a s.oi.l,;~. ; The i.·soil/'pr.ofi1'e. 'ex,tends fr-bm'the·:S"o,il'· sur'fa:ce down 
to unconsolidated material from which the soiJf··'fo~meds. Th·is 
material is normally absent of any roots Qr other living 
org"o,:i SI1\S rand t has ~mobtbe:en. aU~;ered, ,byeiolrogftC2ti!l·i adtIitvi by;·. 

_ 'j ~ {:; -, 

The $<pils"llil ,tpe;;,'S;Jiltyey" '.arcea:oc:cur:'in 'an' orzdeli'ly' pa;tbern" that 
is rela:tear ,;~fl):19~oJ.OS;lY!'h land,form') relief', ctliimCite,' ant! ,tihe' 
n~td.,veve,g.e1;.a'tion::.,""t J!ra.o.h k.:ind:of .s.o1i.l is assooiat1ed: wi tnl a' 
par,~;i<;:ulfar le.tndfp.f1Il oIh:segple:n1t': 'of' dlhe'i i?lnd.scape'. ~'l:By" 'Obs.erving 
th.~ '.sQ.4,1$, anGlJ,;J:~r,1."bi,ng fuhem>,to' bhelir.r land'scap:e'~posi;;tion', a 
s@i,l ,soien,tist dev.e10psdl' model of how the ksoils forme'd •. 
Since t.he sqi,lsoien,hist cani observe only ;ia~"linfite'd~ nlllnber of 
ho,l.es;; .this model 'enalDlesc,{\bh~m to tpr'edi,et w~bh 'cohsiderable ' , 
accurac;y, the ~dind of,,' ;,soi:-1' a bif"a; ·speoif.te itwoca tiOn ;dri' 'ehel 

lancj:ls;eap.e~ ,'.h" , 
i; 

2 

The soil''':s€!iientisti')!lrecorded'j,lthe' dha·racterc'i,istic,s,'of,·the ,$O'i'l 
pro:f;ile~'?:\bhat they{ ,stud:i:ed'. :;:,,:P,eatur'es such<a's' 801»' cOl(':)r L 

texture ,-," gravel: cbnte~Rt:,· ~~::fi.dicty1,and. orgin£'(S,: matter content 
enabl,e;,t~e s .. 0il ,sci.ertbisJ'fI, to· dJist.incguHsh one kind of' soil' frcom 
anoth.er. ·€oiJtpa:pis,ops·',we:tte' made~'amOn9 0bhe profi'ies v stu'died'{and' 
wi th prof.1J.'es from nearby coudhies and from places mar-e' 

n 
D 
'(j 

o 
Jl d 

D 
1'1 ' I 

': .. )j 
\, 

r~, 
d 



o 
Q 

Q 
Q 
o 
[\ 

~J 

[j 

distant. The soils were classified and named according to 
nationwide, uni>~,RP~Y'P1i9ceCi;'t+\efb.i~ .:: ,Th!! ~5~j:g~. i~~ries and soil 
phase are the ca~'e90ries of soil classifIcation most used in a 
local survey such as the one presented here. 

,~oil~" tllatrJli~.V~ ;',~l.mo~~{ }\~J;.,ik~; ,R~ofil~~'c~akeJ:u~Ja ~l~il;,_series. 
EXC,~"'?t;. for:, d,J,f;\~remt;-,.'it.~*1:·\l,iies,~.,l;t.;fl t,}:).e, SJ,lr<taq~",1ay;er, 'a:1J.:4ti;he 
~oi~.~:\,'~Jli ·9n~~ef~t~" h~V:i~ ma;j8~Hhqz::i;z:0~~> ,th~t ,a~e, simiLlar a.t/l,; 
tqj,q~,nes~'J; te'ft;.·Hre" and:l9~ther iJq.haEact~':f~~t;!.~s., All "t!.}:)',eh ,soid. 
series in the United states with the, ,.a~,e" n£l..me a:~,ei:,e,'~eat;i:ally 
alike in those characteristics that affect their behavior in 
an undisturbed condi tion. For example, the Be 1.1: #IV,!j.J,. Ie· ~erie#l 
mapped here would be very similar to the Beltsvilre 'ser1es " 

,'y,im~J?,~e~d f~,n S~.~t,Ma:rY' s"go~1:y~. 
~ .. ;''* .i >'" _" ," Jff.,J: ('L ... ,; ..,,;t 'f ,..-_:;-' ,£ ,:::_ ,,_:: :. , ' . L .::! '~ 
SJq~~ls ;ctf,,,Q,nei~er1e~rlg~fl,pifEet> 3:1) J~extur~; ?o~f thf! s,,:Wf.face layer 
)al}g 'iii '~tPpe';4 9:r;il.·.S9m§i~,oth,t \qpar~cter~;~.ti'Q ~ha,t a.ff,ec.ts the ' 

; ,,\l.~,e of:,the ~cpill'k by;~:inan.,) l jOn,?t;he bas;isJ 9(f{·"~~cO a di,f~f,erence" 
"l~ne sqiJ s.~fi~ceS·:;;~,fJt"iGiA,,!i<1e(L~ltJlt9,, ~pi;L", plJ.as~~ ~ "Be'};,ttA'v,d.::1;Le ,si,1 t 
loam, 2 to 5 percent slopes is an example of a ]$pi.lpbas~., 
After a guide for classifying and naming the soils has been 

~' worked Ol.\t,) t.p,~, ,sR1-,l sctent;i l3;t f9;re~ ~'11~ bQufl~.~-r'~,~, of· .t;.he,,; 
~~.f( individual'soils' on aerial pno'tograpns:' The' a'reas shown on 
,~",the ,soi,lr map ar~J,~c,a.ll~a, QlctRP1lirt;s". 11'\ mos,t. s.J.~\1a,?'~Q,ns!, .t,~e map 
,'<Jun;t: i.s~r~Qst ,eq':\iVi.~~l,t .. ':tP Qhe soil,phase. ," . 

"~, j , ~ $~ .J-' {. J • S ) " ,.~ <l._~ • ' -: ~," 4) :': ~~ . .;: 

.'.' Spme m;p :~'Hli tl:;.: ~;;~ IT\a,d,e up of tWO,?:t;' ~o:q~, s,91 Is ,0f",~aJ fferellt 
. ··:.:$eJ;i'~,s. '. O"e K1nQ ~pf' s,u,ch ~ .map;. un1 ~ f ~'1!5 c:alljeq a ,pomp,~~x" tAn 
'1'1,xa~ple 0f: ):his:~~i~~\ of m~p; unit is Key.p,Qr,t-J,1rball l;an~" ' 
, ','col1'plex ". ,,<j :. '" 

~I ",J ,,'" 

14 ,> •• "; ("t::l ~', r,' ,/ ,"1;" ,,"t ,_ '''. ~"" r 

. ;~l ~qos~n tne, map~\an4' their Qompo~~p.t'4.a"e i~@<l;)"r~~ht."",;t,~t;! :sc.>il 
,i~,C1i~Jlt,~.~lt>, }n\1:.s;t~ j~A"'p~ rjelate eClch, .~p;1l~~,4~,9 how, 1 ~"tW!1ltl .beh~v~\ 
":iurtd~~ gi;~f~rftflt :~PI'\4iti9n!JG 0rt~se. ,AIj:I. di\\t~~ .~·s, .. oplr+ected 9nd . 

tested for the key soils in B::,~J,!;ryeYT A,;rJ!a;,~, th."e;.;,.so·1-;l' s,c;:~e~.tist 
consults with engineers, biologists and others to ensure that 
the predictions of each soil's suitability or limitations for 
a sP~"qil:.t:;~f;·' q,~~~~.'aJf'~: i4~,Qur,~1B\~J·/' ,T~,~,~" +,~~e'~n~~f!:rz:p~e,~~(ti>.~1,)~::iil;laJ:. 
f inallyeveH v'eef reffTefct. tlle"most"tip':';'to-date knowledge' of 'the 
"gil~-~Q.4 j:heir, J)e~~!Y'io~, l.J,.nder, QUJ:)~ent, ,metho~s of \l!~ and "" { 
Qlan~ge~~nt(o, 1.,' ,,' " 

" ; 

3 

"~ 



Tbis ;i:nter'iln' report' 'G:onMHns';fnfornta:tipn' fllat ,can:fJbe" (!ippIJed 
in'\;inanagd.nqfa'lfmS ," t"anches, and"""'wdddJ!cfnp.sj" help'" ihcs~:t~cting 
sUt.es lfollf': :toads, pt)rtds',' Du,ilBifl9,f,' al1d o'ther!' ;;sttucture:~; ~nd 
itl" <jud'c1t;:tlng 'the' sui ta1!>'li:l1 t}y' b:f 'tract's of "'l~nd'; foi:~'\ 'f'ii't:ming, 
ihaust.:r:r'V",~a:ild~l' rt!c'teatieIl.~:r.f?i.:~ . ' " J' ~'i ' ';,,~, '.' 

3 it, • ;-." 

;n,eeatang" Seils '1 
\:~" .'; 1 "; ">:'n:;~ :;;}l >.:. : < :", i' ! 

4 

All the soils of this area are shdwiinan: the';detail!e~ ~'ma:p's 'at 
the back of this specia), r~port .,On each mal> sheet soil areas 
are' out'lihed o.ah'8 "Ia'r4 l\fqenfi flied ,1)y" ':$ymlfol's. " AiI~!"a}::eas m4t'ked 
Wt:\:!R the ·s:ame, ;symbc)J!:::J:irrl '\ehis sclrv~y' areiA?'~'teLtP.e sante ~kindl ~:;of 
~Qi l'P 'i:1'fe ~,\S6~t')s'ymil1e~t: 15 ,irts~~e<Jth~ a!t~a;~: i"fL~~~~e 'ii:~' L.erl~-q~h 
:reoRt; "oblt@:Fwd;:Se, it is outside~;a;nd J1a' po~nt!er'" shows '~here' 'the 
symbOlii{lbelbh9's. ", ,..r!\;, i ,',' \ 

,1 -: ;::c" t \ -I '\ "",' ~ " 

Using"" :tn'terbt'iat~b";j.!'On: Tables' eo, "Fl,hd; 'st;>i?i ilhf'orlnaliote'::' 
: 't.,., f. :> -' ) .c- ),' '~J~ \.,! "J , ~ '! :".~ J;, ,- ,,: }'>i:[> [-t, r :;;~_ *;~, : ,P" z: ; ~ 0;, : 

All",;' soil'c', int~'rpreta;t::;f9n.sdin ,ttii'sg's'pe'ci~l!' Ir;-epo'rt a'te irl'Jtallular 
form. To find the0ae~;ired' s61'1:' flitet,rt!'tat ii6n/ 'f:l'rs't '-tefer to 
t~: .. " ,a,gJ?~j?E,ria"te! {"ta~'~f! "tha~, flddr;.esfS,e!3,,, >i.~h,ei~.ten~~d "use. 
Se(!ond;," ,use' tHe num4!'~1'eal~y'.."arrangeQ map" sy:mbo!J:' "ana ~$o'il name 
tie lci'c:c~teft':€he' 80::1:-1 incl!!rpretat1on'. ,1 'S,ay ,," ~pr 'lxaJRple,' 'i;fbu"~£re 
intereite'd~ ih',l tindJ:ng;'"'dut the "'Uii1!f"£ied efassif1catton1"p'f'the 
surface layer in an area mapped as BeA (Beltsville s'll'e,~lloam, 
o to 2 percent slopes)., ,First you would, go to the 
ENGINE:kRING:: 'INDEX 'P~OPER:T:r:ESi!:;'TABUE . s'ecbqd', '''yo{P tolbii'ld" ftnd 
soi:1' i:symbdl' !Be~ artiil';re:adJ (chat· ,£t~ Has a"6;.l:'a!ssi"fi'd'at'tori~ to'£ 'ML 
MLJ.l'elh'\j,) An' 'l!"CJlflana:fcion" of "'cfl'l 'taf>1e ')co1!Utnh ";heaairt9~mayvb~ 
fll!>\:1h'tf ih th~ '(te~t': of' 4t~h1s"repOrt:'. ;"1 ";J' • i,t:, 
.' '" (" l· ,~ , • '. ( l, , ~. f~' ,: r -, 4"' ,',' < ",j ~ ~ 

Befd'rEf' li!ilncf t:h:~(' infdrmati'on T·;;ll.sbeQ ~t'n the ·~'lntC!r"ret.atlon 
tables read and become familiar with the eXPlanat'i:on\ 'of' €he 
interpretation tables given in the section, "USE AND 
EXPLANATION OF SOIL INTERPRETATION TABLES." 

The tables are the key source of information in this special 
report. The soils are rated as to their suitability as 
resource material, as to their degree of limitations for 
several selected uses, such as dwellings, septic tank filter 
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fields, etc., and for ~ecreation. The major features 
, ·a,fi'fect'ing the soil·Ct:!for these· ll'SeS ! 'a'r·e ·al-so snewn. otn:er 
··infdIfmablitm and' i~nterpretat.iC)hs' gi';ven are·t:ne 'capability, sOil 
loSs faclt:~rS', . and' petentaal yielas fot .>c;~he,·· soil,' w~rdlTfe 
sui tabilii by, l "·and·.wood'ilJal'ld·sui ttabill4:.tyJi'" , ' 'Pi,;' " .t . . ~ 

, E~. ' '~.L,.": :1 ~_ci '~\ ' "ft 

r' . RREPARING <£lnlERPRET·[VE.i MAPS FROM· THE i'. SOIL iMAPS·,;' .'"- t 
, ::;:: , ,- ,,- -.; ~ j ~\ J ...' '-i ' ' ' 5: t , ~-'. {, ;: >-.{ {-: !.. ~'->,: ~ : ", ~r • 

5 

'Ind:iNidua.l . mapS, ;.showdl:ng ;, the- rellcft.'ivj;! ""l·imi ta tiens ·d'fiJ s'o:Las i , :'for 
many specific ,purpos'eJs<canlbe ;<ievelopedby usifig ·the ·s0ily tmap 
and", the <inte'Bpretfiations .• " 'Ra;uings' dzan,·,. be i·Showil· visualllyx);,by 
coloring soil maps or transparent overlays ·acGo~ding'tQ.' :the 
traffic-light color connotations to point up the limitations 
for a pa·ttti'cula:r '~I·use.· A map.c,;oi'" ,o\i'ei",lay;,iJ!aan", l>ei:c',tnade.··' ia·,i::.tlils 
manner for septic tank filter fields, dwellings, or for any of 
the uses for which the s~t:?l$,' a're .. ;:,!ratea .. ;);Fdj'r1s:<;te~amt!)jl.ei' 's61l 
areas that have a slight limitation for a given use can be 

,. oolored gr'een; those w;i;t.h a rrto<ie-ra'ts": :1.ill1i talion can be 'co:rored 
y,ellG>w ,bhd:Sl~:";wit:h'i"a sev'ere lifmiita'tdon GiOlored ~Ded,'and~. 'tihose 
wi:th" 'a; ';v'ery ,'severe· 1.irnit1at'ion . colbredq brown 'or' purple ,'to 
contrast with the traffic light colors. Once t'he in,cerpreit!ft.;ve,. 
map' is" complete, the patterns of the soil limitations are 
readily apparent. The user can quickly select areas that have 
potential for a particular type of development and at the same 
time iden t i fy thei'ar:eas ;'of') S:e,ver:'i!f;i'ilf,,;i;ini ta tion's .,.'; 'c ; 

",USE AND EXPLANATION OF SOIL 

~' , > '/ 

The interpretation 'tab,le's :,should1nbe '{ used, only w:iith, ;soil 
surveys of medium or detailed intensity, that have been 
prepaiied acbordi,ng; ,t;c) 'statida:td.,procedure$L';~'Q,ty;tbe,L;Na;tj,.qp,al 
Oooperative Soil ;Sdrve}r~'; It"1a:S not intended bha'u the~ be",u'sed 
wi th "L,and-Type Surveys!',.>" low,),:inuen'S-ity '"supveys,' :(!)r-;; general 
soil maps. The interpretations are for soils in their natural 
suateand" no'ti: ~£'d~,;d,ilstur;bed} ',are:a's ,bhatti·are' altered" ,by at.d~;,or 
fill,iopepatliong; :'ot,;\oydr:ili:nagEr.' ',', , ,~, 

'J 
" 

The":"soil , interpretations': 'wil''!.inot eliminate ~bhe' neep;,for '::on
r,,)siti'e' samplin'g,· 'te~1trtri'9i{' ab'd' stl:fdY'of s'pebi:fiGsib~s f,or des~gn 
, 'art<il' o0Ilsbruct;ion;;;of· ',engineering 'worksi" and; various uses'. /,,;The 

ince,rpretatii0rtl tab1'es shouldi:'cbe\:lsed pIttrnarily iito " pl:~n ADore 
, detJi~/i'led 'fi~eJ:d:\ iinve'stigati:ons<; to,' !~determine;, ,the' i·~dond.Hdoris, :of 
the cSGil >"at;'tl':i'eJ 'propo'se'd' site for the intended ,use'. 
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~h!!nK ';'the ,,;,~nte](pi~J"at::itc;>n:~t~br~~',c:;'a;re '~,$:ed)H:in~ c,Qnnec;:p±on ",':w;ith 
, ~,~Jill',iil.t:~d:.1il$,oil "c,~:~eqs, OIl, -Sqil ;'JIlap~,' ,', t;.qe ti, 'in,;eo~mg:lbt,g:>IJ.,:Hle\l7t'l:li,ns 
t.~, i ttlj:~, qOllliQan,t:,;, ,)Soil. .. f~P, ,wh,ich" fth~ . §Qi~,,;j.s JJ~,m@d.,; Other 
soils, too small an are~\ t:,~i U\4P" PJ.ll<!;:,i .IIl4.y(ooc1.n:"f,;li!d tJl:iJ~j .. the~ :So.,il 
map area. The interpret~tions ordinarily do not apply to the 
included soils. More detailed studies are required if small, 
spec i f ~9;,~~R~M~,;"~rs~;.:,~Rle,1f>'~ ;9.'¥:~ 1;!¥>p~~~::~~"H~;~;9 ;;w4",ph~~!lJ{~ii. given so i 1 
area. For example, a soil map bearing the name Mattapex also 

,;c;::~n." j~mcllld,e 't'ISI1}i-,1.l j • unma;p,p:a;bl,e '{ alr.~as (.:·~oi6, ClU~he:n"rjsQ'i,l.,;'such: as 
.. !~.eYP9J:'t ~n!d ~~l t,sv:itlle .. , . The.,±nt.erp~e.ta;tion,~lAlpP.lY· on·ly to the 
\<f!1aqta~e~.' pal1!l;;;,",.~f ('" uhe ,deJAnea,ted so:~k,· area' :~nd\ '.not· to, the 
"ie:nt~re "sQ.i,J.,;a;re~ .r/Y'·~ 1 '. 'i,':V:·,· " f· ,.' .:, " ~"i"--' 
':,.1' :1 {>-'} j j (~~ _~ ,;: £<~ '.~ d ~:: o-l'~ , i", },,':" -1" 'i'1' 

,,~ $ABLE' A:: t'A€RQGF; AND.,:' fROJ»eRTIO~TB, EXTENW. OF TIlE· SOlLS. U i 

': _~ "':" C< <4' l c· 'I ~'7;:~t ; ~ . i' ! 'f~~ t '~,~, ~j>,:~ ,,; >~. . ". ;·i r; 
rExplana,t4,on<~anc21;·;;DiscassiClm ,Qf, !1t:ems;J\. ~'" , L ,. '~l,~ 

" 
,"" 1"',., . .1;f;, ,~H')" : ':I L. ; ii' 5 J .) .", if'.; 

·T:hii.$y)table .. sho"(s:,;~ . i~: rtUJR~uJ,:i,;G:a;l prj:le:r,' .. a.l1, i oe\5iiuh.~ soil map 
~'. ,J.,l,n:a:;ts,;..', :i.n lthe ~,surve)y, ar«!~uiwitb tb~4~, qo:rzre:s,p6n~in.g a~.,~eage . 

.' Also shewn.,,;is1'y,·t;he, p:elieentage ,,:that ,each ma{l) "y,nit, ",(l)ccupies in 
,. ,.tthe" s;u)rye~i apea .'"'' , ' " " ; ., ' ." ", "J U 

TABLE B: WOODLAND.: MAHAGEMEN!l', AHD:~ PROD,UCTIYITY 

Introduction 

In thi~~"'::')tible .~~~ sc;Iis' are :'~v'~luated' ior}cOt?h~~~" suitability 
for woodland. Each soil is given a woodland ordination 
symbol. The soils are evaluated for woodlaO,pi i~a,Jl~gement 
problems, and the potential productivity of important trees is 
·eslim'cttled.· (Tr;ees'uo p:lantl.arl~,).alS~'dli"yen. ',' ,';" 

, .. ~:, :t ~'f: .... ~,\ :i ,~, {~\ ;~i ~> ~~: 1 t: <~, J~ .0:.; ';'., :',.' • '<:' '~,.;. _ .. p 1.. 

~.0rdj:lIi1a:t ienJ Syml9ol::",,--$1'oe,'oI;'Q;ina tiOnJ'. s¥.mbol sercN:eS to grQu{l),sQils 
:··tbat'all'!e,dsui~t.ed eG)'; about the same Y kinQs'l. of . trees and) that .h~ve 

ab(!)ut, the same",poten!~·;tal" plioducti Vi.t:}h;/C"; ; ,:; .. ", 
." '" {'f.1 J., '~ ':', ,;. ,'" ". .' " .. "'"\ .~, .... _1., .' ,< ,?J. ~ , _'--: .. ~>~ t" ·r· / :". < 

,.;jEa'ch. woocdlandor;ciination ;symbol;:'·;;.is J d.denbi·ftie$d·' bY,.a 2!!p~rt 
symbol. The first part of the,.'i"·s~mbQ:l '.;indi .. c"b;~;s, ,,~i')epotential 
productivity of the soil for the indicator species in cubic 
meberls ;,;{l)e'r. heotare:.,; ":" The ,l:arger ,·the" .• n:umberj~ ,i, the , greilte~:" the 

))\poeenc.i'lal '>{l):rodueelNi:,by. ' . ., P9'ben'tHl<'l,,; p~G>Qu~,b·i'Vi~;y. Jrl pp,~s~~d ;I.on 
'ehes'i,be! index and" the.;' poin:t ,where:,; mean:c·anpu:a,:)l,~,:i:Qgt~~mer;'t·", is 

" ;the ~f:<gr.eatest!.;' ;!Ilhe t s,ec$i).nd,. pa:£t;, ,ofbh.el.,rSymbql},,· '~" .;l~~:ter, 
.. ,ind·d:':caibe·s·qbhe, ilnPGr,ban,t·: ~:s:oia! property'; that" ,imPOse.s a·g.o4~ll'a te 
or severe ,hazarciL or' limi,tation 'in,man'a;ging it1:l.e,LsQi.ls .ior~.,wood 

n 
{J 

LJ 
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'pl1od!1i1~b'ion,.j' <The \ 'ls'tb'e;r 'X shows' bhab "'the' main limi'ta:tion is 
stoniness or rockiness; "fl.-shows that excesslr~E! wafet:fri'or on 
the soil is the chief limitation; T shows that toxic 
substan€~s±nbhe\fLfs!oi,l aia t:h~cl!l'ie£r,. linii.ba~ti;d5on;' Q sl1o\.ts t1hat 
ttshe· rob,t:t:ing .deJj)th. is restricted'f' C.'''shows·, that dl,a"y' in the 
u.pg,~:rr; part Lad? bhe i:'8oil ·,is "a: '1iml:taiii'on';; §: shows 'bhe soils are 
sa'QqyJ' E. '·show:sthat tHe' soi'1s, ~1;l'a''(ie''''larger·amoun:)tls' 'of coarse 
'if~a;gments ;,' t,R shows" trne, s'oils" lla.ve (l~H6pe$; i·janti 11" "~h6~s the 
.soi;1·s;, \ have;) n0.;; .. dsigni'f.icanb. f~·restrlcti6ns 'Or 'liml ea'biori's for 
,\Iloodlandhuse ·'<.;Jr~ management. . ·If a"'soilJ rhas rno:d'e' ;;.than one 
l;i,mitatli.on, ttre1.pr:ibri b.yi is as' fo];.lows: WCand S. .' 

c "nJ.J J 'j~' f,< '~r;,,~ .t~'".f ,~-, 

Mariag~nr~n t;. piDoll:1:emsr1. e'V'aiitJul tedi
; Harte (. 1) ei6s'iC5Il' haz clirc! , ( 2 ) 

equipment;, l,imi tabibns, :, 1t3) .s'e'ed:1\th'g 'Mortal'i ty?: t'~ ":'Nllf¥ldthrow 
ha:zal?d;, and"', J5)· platllt competil't'iE:Jn. . "') 

(1 ) Erosion hazard measures the risk of soil losses in well-
managed woodland. Erosion hazard is slight if expected 

E':':sod..l'·:<los's,V!s "l:smai1.]g, mdtlerct~e" if·< some meii'sureUl,' .to con~l:lol 
,eros.J;,G>Il: are,' nneeded liri d..<:)9~ang r ana constiI~uct:idri, and 
. severe'v\:iff fint.ensjj,~. trea:kment or;1'sp~cU:acl equil-pmen:t' {;and 

methods are needed to;' preventtE!xee:$'si ve" so1'l :lC:)'s~'es!vi 

\(.2)" Eg.uipmentff~ilil:mi,t.at.iions~' ratings iref~le';ct the soil~ cGmditli;ons 
that restrict the use of equipment normally used :'in 
woodland management or harvesting. Slight ratings 

, .If.rtdt:cate'' 'e~'\i.ipmerlt ,'use i,s no~t!i.'l;f.rili 't:e'd ,b'o' lK;ind~: ,6r,{ ~t:-!i:mEf olf 
y.ear,~ A ra·ting ,0d>f .. mQderatte J, indlcAt'es ii a ''''seasGriatl 

.. ".ltimita~tion> or,nl!ed for fifo'(ii:fic!!ation in ·'me'ithoiil·s·"of 
';'" ,I,' equipment. ; s'eva:rr, lirn.a.:tatietis'indioate tHe ~need' for 
" special;i.~ed 'equl1pment or :operat\iof1s>:-~ 

(3) 
'. ,,~ 

(4) 

, 
" .. '{ 

Seedling" .l, mortalit·'Y" 'ratd.n(;;rs ind.tca·tE! ',the:· 'degree', ;of 
&exp.>ected morba"[{lty' ,lOt planted'''' see"dling,$" whe·n:·, plr;ant 
co~pebi·t-ion .. ,;1 s "not ;,a ;J.>ilmi'ti'ing! .fatttor·. ,f "NCfrmalt""'Z'ain<fcfll, 
good planting stock and properplant.ir'ug.,., are" assumed!,. I 'A 
slight rating indicates expected mortality is less than 

! 25'4pe;rcent~ i Moderate rat:tng ind:i!dat'es: "a 25 t.o· SJ) 'per,ctent 
loss; and severe indicates· over:",;i50 peroent: ,l/oss"of 
seedling_ 

Windthrow hazard ratings reflect the danger of trees 
being blown over by wind. A rating of slight:· inclticates 
that normally there are no trees blown down by the wind, 
a:;ratdng o~.· mdl;a'5t that.ome t':'eetl '.are; expebt$ciF'ltd blow 

'dowil dur"ingi'ti}i5eriods o;f> exde'ss4.v.~'t7$oil;\i;etness and' bigh 
wlitnd~ and.aJ ratU!ng,;',of; seyei9,:that ~inany tree's' are expected 
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tGr blQ~, d9.W{\ .. ,d~~,~;ngp'~ri~ds Of ,!'so~,)l :wetn.~.ss wi t:hmod'erat,e 
er, higQ" win4§;/i. ., ' ';; , ( 

~. ~ '1 ,J "t ~'" r' < ~ <t<-> " I,,, ",," ,,: - f 

~lan"t"comQei;it,..t(1)n '. ref~1ts "DC; th~ in~as'd..on (or 9lr.Qwth ~t0f 
und~.s':i:ra~~~, sp,~Q:i~s e{l'"Aiitfe:rentkiridst;.!!",ef .s0i.l· when 

: pp~~i~ca:.~ ;!j~iI1";,;:. m~de"" ,in{ Jtp..e" !C8.'JlQP:¥. . 'fA "Datilng :' 0,f:' 's:l;isht 
.in",;Ci\~"§i' j,~1lh~1;~ .. C G9mpet".t-itism wil,I:, nob;; plfe.vent "adEt.<l1s·b'e 
n~trw,r~~ ~@:geIlei,a,t~~.n ~and' e,arily\ giri@wth ';'ler i~terfeDeilt.wi:~h 
;~,Q,-q\,l~'te ~ev,~leplI\~,llt· of, p.lan.ted'.s,eedl'i-ngs" a, ':r:;ating of 
moderate., ·ttl)!l t J~ell\pet:lj;t ien wlJ.El'.' ,."delay ",~na tural' (Dr 
aJ:.t:ificial ,:.t:i1(;l'generatJQn,,~, Q~Qth :: e'tabl,is~en~t ,and >·growbh 
rate, but will net prevent the eventual develepment ef 
~lq+1.y,.?!st>~9~.ed, nermal !!$,t-jinc:js·. 'Iiln<i"a" rati,O(j")(!)'fi, seYieili'e'.that 

,:; cqlQPe~,;'J::iQn f ~p.l-:l d;?;reY(;l'ntr,'i'a4-equate nat,ural; "~eD a'rt,i;f,ic4,al 
regeneratien witheut: i,;u~,.;msive site pre:pcC:r::ratien and 
maintenance treatments such as weeding. 

< '" 

't,. 

, f, . ~ ,~, ~ .. 

'&mID~n,] 4Tr~es~~th{s c';i~I' 'a'i i~tt;,:~,"(if" s9me'~'ir,~f cth6!', cemme·:r;',cially 
impex:t.:,~llt.~ t,~~~~ whi~hA ar~, 'ad:agted, to' bhe~.seil. 'l'he's,eJl'a!t'e the 
t~_e;s(:",:wh~j,q:ll we<p,dJ.9lnd i'" mao.9'e~s· I wi,Llt ,;~eneraL1YJ;" faver in 
intert:n~Gf,ii.a,te OD; :i.mproV1emen!t:: ·ou;btings'. "'Hi":" 'B<- f' 

Site) 1]jndex-r,,::,Wbis, is. ~bh.e··average.;:. he.;i"~J).t',Qif ;()l<Ql'!!in~J1t. br,ees, at 
age 50. . 'i" ',1' ,,' ,·i 

} , _< r:,r/~. ,_ _ ! f \.,i {~~ '.'. 11, _ .~ '. t 

rProduothd.EYdGilas's ~·r.epF;.e'Sen\ts, an expecbed yt>.lume <prC1du'ced by 
!th"e7 " ~ros:;>;st 't important tr~Ul~St ';. ;l,~~presseq·, ,in:, . cubic metel;(s per 
hl!cbJlk;r;J~'L;p,~ y~ar f'J· CJ:lsie, :m~;ters,'.per, ,,,nectare C~iU:l" ;be, rGoriverted 
to' c,u~~~ (~~tpe,+ La~re ,::~¥mu:lbipjlyi.ng· P¥ 14.3,. . ItF ,(can be 
cenverted to' beard fl!.e:t. ;1)y _Lglylt.j,.ply:i.B9.,~ ~¥:,' ca facter o~ abeut 
71; er to' cenvert cubic feet per acre to' cerds per acre, 
divide the cubic feet by 85. Fer example, a preductivity 
'~lass o;t:.,8 m~~fls t·ne :':$.oil ca'n .be 'expeet.e,g[;i.~~0;~p,;-¢y.ge lJ l. cubic 
;£.e,et. pe.,;Jt'l,,, ye~aF:'" aft,- "the pe.i.nt Wt:\,ere.;'"r m.an ;;annualtiL;nerement 
culm:i.n~bes'" wlHch is 'a'baut~r,56:8 d;)oarrd ''If:eet.·,, per·-, acre .. per year; 
or ilj;)0\i1,t.i,.;!11'.3 .,cer(jl'8; per :acre:, per, yeaer. ' , , " ,1 

:r;Ji'ee~>:tgL'Plani"'~'1'hi,S ,lis a'tl'~st of tl1~es' "u.~ltable hcsqplant fer 
conun$r,cJaL,wood pro(lucbian. 

TABLE C; WILDLIFE HABITAT 
')f, ~ i . 

;:Inb.;roduQ t ipn' .:, . ' I 

':$,Q];,1s 'jdj,;f$C\,t,~;", J."nflu.e:p.¢~/ ~~ndS .. and am~JtB;~&~ Q~i" ,{egetatifpn and 
amdun'ts, ofCd;;wate:r; / ,':ava·ilable ,::f, and ,in ",tbist t waYI, :Lndd:rectly 
infl,u,ence ,l the""i1kinds;f,:"of . :wildlife, that,:, can' ii Vl~"iQ"an" area. 
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~9.t+ PfoH@~tti,~, '1;~}?il~,,' flfi.f"f'~.f!IJ:~Jle ,9fOll~!'l" 'fpft,f.~ wilqf,;,;eO' hab,~t,ait 

~~:~'ti're;( 1['3) t;~!l~'i'ftfte ~Sat~~~l~~'~~~f~; t~O'1'~~~i~~;~'#3~~:~~~~~S 
wetness, (5) surface stoniness or rockiness, (6 r "'{'rood 

l:19azt,~~r;Q'; ~7 tr{:fllep~( ,c;l.nC; (8) :~~rmepb;~Jt~t¥ ~f r,t,he ~ei~"t9,:?!~i,Jf Cl;9,d 
~,~ e,f. : ' , ' :' , " 'I' " .';',,' 

!~~'i~~~1! ~~tift:{o~~1-~' r~lW!)::oJtid~!~ 1~!f~bf.l,t~~1:~~~ 
The ratings indicate relative suitability for various 
"ele,n.:'ef\t;:,sli;~ ,,~;, ,~,i,l;ti~~, p;f" g~09:1':lqt'l'ns ,,kpeL :eJeme,~;~~, :>:J,.t~~Ra~ ",qf 
,'b.'}R~ ta ~9,~IlE1r~J,l~llis" ~fl~~l,r c;:r;\e",te9fL +PJPf~v~d" a:,fj~ il\altqe~;~9-!~d. 
,'~~lbo(A 1\9.( llm,t~\t(~~!~Bt"at~t'4!8;r ,'1!!~~gem,~~;f;." l..~ }(h~~; ,;c,~t:~prYh'~lnd 
. ~DF;1~J4F.to~~~, :~~¥&t;:~ :\ a:r;;e e~p,~c,t:~~ wlj~n tq;e,,~ql.+ is u~,~,$ :~Rr 
:;;i: ;~ Q,~e.9;X;,:",;~!" 'l9rpQ~Ei' . '" ' j "":,,' , ..:, ' ,e," 

j( ~itii1~ 0'£;' ';fa4fi-, "\~~~~;}tl.~ '~l~~~ent'. or' ~~~J?a ] ~I ,hab'd.,ta~~~?~n:,,)p;~ 
improved, maintal.ned, or created in most places. Moderate 
~lltenll.1,t.y," ,pf ""mfn~c~U!JP$!·pt ,,<)~I}d . J~Jr:t.y" fl;equen~ .,i,l~¥~nt;l..qq v ,p1~lhr,t>.e 

, ;:e4w4l~'d! l'9f l~f\:i~~~9tofIA .t~~~¥l ~~;,,;:hg~~l~~' ; t, vi, "',',:: ,:," ,"~ ."~'!,', ' 



'f~ "ahd1~ ~~ver,' fo,~" w~'~d'1 ~t~,,~ ". , "Gllai:;~'e~1 l~nq'~~~~. '~'E¥sci1e" : timQt~y', 
and! lSrom~9tass;' "l'egumes ,j;,Jtclq,de a:~~l:1al',le~tt~:d.El!~a, ., clov~r " , and 
'alif~'l~k~.,J "'? -, t",',' '~ " !,' " ' 
~ -:JyC ' ~'': .:: '-. \ ::~J .~ , ' ".,. f..; 4- ;,~] '< 1 
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lIia~a~o~4"'tre.es 'l:';ar~,',~QnCon±f~~C?us i ti~es/' shru~s~ ,an~ "~a¢<ly 
v"i:'nWj "t1na:e: pfbduce )rIHl'alif~fbod) ih', tne' tbpn df'f't\H'ts' "ncles~ 

'Du:da' . Q'a:tkins \\hrb~ow:ie}. Subh ~larit:s :co~6.nly.f"'.gr. o.~'Y i~ tfi~il~ 
'tut:tu~ta\rJ en'vitohmenf, but> th'ey' "may be' J>ia~¥~d"pp, dtiN~i6~~d 
through wildlife management programs. Typical' spe'Cies iff this 
cate9~ry a;e 9ak" b,irch, cherry, ,map~~" app,le, hawtl)Qrn, 
'~o9Uc)bdf ',hickory' iHacktlerr'Y: cirid' bltd!b~:i:ryr. , ~ ", fo , 
., '1 ,'>.; <'. " f4' ,~/o.; -; - ,·c"~- ' , \ ~'1,'1 ~;-:. t" ,~C) ) :.'''' " ~ 

" _ - ,u .. -:t~ ,. ~ '. ,,'. " -b- r, ,.,' ! - , 1''1('t' ;"'j ,. " "~'''' . 

'epn<rf:eroU$"" 'plants' :'ra;;:~J~'oh,~79~~r'ifi9, t:¥~'e!l, ',~np. ,.~hrub'$' 'Jh.t 
provide cover and 'fr-equeht'I'yi: 'farnish' tooa' fli~ the foHn' 6f 
~:r,Q~'e, I i', see,~~,1 9 r . ~r't1i t;like ,9c:>nes,~ J r:r:~~r.t' cQ,1!U!\0ql:Y '1ro)ol ~n 
~;he1~:;' j~atqr~!.envi,r~n~~nt/:~~t, €~er m,:{,'. i::j~,: ,,~+;a~t~<;i , a1'ld 
'nt,anaged ~ ,1 Tyth;pa,~.,,'pl,~flts in th1S ~ category' ar~ ':p:inEts, , sE~u~e, 
'ye'w c'edar" and '·'hl!mlock. " 4", • , I ,.,',~ 

"~ ;' 

wetland plan't;;::t Jare 'adrlu~l' !ctrtdl·;pereriHia~·yt~elrba,;'l;~ou~, pla:tlts't!h~t 
grow wild" t:>il' ;mbist 'and~ 'we't'" s'fte's'. "'Theyr! furritsll. food' and cOver 
mostly for wetland wildlife. Typical ex;arqpl"es. o~, ~~t.l,~Jld 
plants are smartweed, arrowhead, burrwf!~8.7~1" ptt'c~:$te't·L~wE!ed, 
qop~~:r;,~s,:r:::u~he~, fJec:1<Je~, "",~nd ,_p~e9~.<: S~p~,~fge<:li and" ~lo~tiqg 

;,~~~U~~:~,9.,~ :~X'e" ·'db).: '. f';lc 1 ~~'Cl f'n" thi;3~:!:~~~~90~Y':' '. i ; ';. ~.\, :"""c ,", 

;'~~~~~f~e~~~~t'~;;n".:'i;i!i~{ ~~~~~tl'~ Yty;~~t~£ t~~~~, f~~ 
ereat:e hab'itl'ts t:hcit are "s\'lit~able" fdt"'~a:terf(jwl::'" S'om'e" are 
idesiified"1 't9~ "be:tarait{e'8~'[~~:Blan€'i~(f":\ add th~li ::no~a~d> dt'fifirs eire 
B,fffl,?~ii ~ ~ \m~q~~~~~rtt:~i'~;,ehR( '~~lt?W; J~~/~i~rd':::J:qr*it i'q~. ;'. " '.m. ' " 

Potential a§ htbitat for--The'~c)il'~' a:r::etate(~Faccotal'rt4'" to 
;, ~h~,~.£,,; sui~(@.b~Jitl.~,s&,)l,~pi~,~t», fo,r, .J 1) ~~,nland~i14lj.f~"" ~ ~) 
'wodClland lIil:alif~';' "'and~( 3") , wetland"~~±~t\~e r .' T~~~et' rat.l~~s 
are related to ratings made for elE!merlts'" of . haoltat. 'For 
e.,,~fll'Il~el;';;i!Jq1'~1l1"': r\t,~d \1rl~.,yit~.~~l f

i
9.f .1Ih~l~,~w '., .. at.e~ d.'Y,'~10,pmf:!nts 

'rerrateu 't:ll'i'sU'J.:'ttil 1,"for wetlanB,w Idlife." , , ",.' , . 
" ~;, . ;, '<:t '): :" "'.'. { ~::,"~; ;:-} '-~. ~ i':---'~' '< ": ,I ' ' ;-~ t; 
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( 1 ) Openland wildlife. ar~ b~rd.,sand mamm~ls that nprmally 
1 i ve'i' i'n rti'eadt5w:s1} ':pIas:'tures ~ and>0~bpen"'i:d:\~c;iS' ~heie "tir:as ses , 
herbs,' qa'nd' )§;ftrubSy,"·"','~}t,p, lants't, .J\.'g',tB'w':;' ti i "Quail ' . 'doves 

j Y, i '" " .~ _ . ,- ~ -":j J f, I 

"7C," meca<lowl~ark:s1f·d.e]'d':' Js~llfrro'Ws, ;I:!il)t,toneil!i ~:t~bbits, and 
,I "fOXesab!( .. t¥pl!ea12';'elCample;S~Y of 6peb1:h.Ba WlI:d.rJ':f~J, ',,).' ; 

~ ~ ",: i ' i· t ,)-~, .'" <~, ;<' .". ,3 f.:sJ.,.- L i!~(j ~-~J { ,,~t1.A~., : "-1 ~1: < J 

(:~)i . 'Wood,'ll:'khd '; wiHllifEfarEf bira.s rl·an1d;::' It;ainmiI;iss''th'It: " 'tiormally 
Ii ve""din wodaea~ ~r~'a~ onJHard~dodf±'~ree's,' c,6tlife~HuJ{trees 
and;; ili.':j(ubs;~" "Th\:tu.:he,s,;'i;llwJ!.td'i,::tlxr)('eyis!";de.~r'/~:~~·~\.ifj:iels: 

"al:l1i raG~<t1C!:tii:s art ty\jiCc:U:f 'examples) of woocfiad'd 'tl#¥fid11fe. 

,'$ t " 

~. . ~ ~,' ", ~ 'r ;' " .. t r (-.;.:::: ":,t :; t ~ 
't'T! \( -:-~- • :;, ' , ,~ 

(.3)· 'WetU:anlli' wilr6;Ei£e, "aie bi~ds Jl'ld'! ~aftUtifilss,!tha.t nOd;n~'t,ly live 
..ifni web lareas 'marshes ,att~\Y !i?waJ~H;>s': ':+ ·tip9k~, 9.ee.S'~'rails, 
shore birds, and herons 'are: 'fy'ptt:a:l ~cEixadtples'''o:f;;' wetland 
wildlife. 

,:! ~£.;>' t. "'l:';t 

! ·.:Ra:n:geland 1'w:d.t&(!i]fif'e J~is; · 'f:ld~i jrcldzed{ in.':"-:rMa'E'y'~hrld'·' s:til~it ') 
woodland 'w,d>ili'dlif'e,~ iSle: rAted:Jana is,napp'lio~b'rEP·t:O ~Mary:tana 

. i'cGndit.ioriEP'a.nd:'~s·()ilaJ. ' <; ,;,,;', "j 'f '!'l: ,!. ,. ··'t ,,; : 

F!J:'ftBLEI Di:' t'REeREA!1'I0NAL ~DEVELe:rMENT" 
~ ~): "., } ,i",,~';/ 'r~'~ " 

Soils" ,are rated according to limitations that affec~: their 
,su:t:tiBilf'l'l!i.ty,· :for'''eamp' areas~·. ,p!b'hi¢,tarea " ";pfaY9l:"6U'rfti, ~n~f paths 
'and"':t!r&'i']:1S afi,'i! goff £~ir:ways'~' . Natr"'<Dq~)J~~~.re~::"i:&: thj;~';{t.~ting, 
l:)'LftI nimpGrtari.t, t b~rF' eva{l'uatioh !'bf" '~"'$tte'~C" are' "l;o'c,ation, 
iaccessibili ~y;;of vt:neJ·a:t;ea"s~~. :sifze"'.and, .s&~pe'Of' ,}ehe,"a'iiea.,.(ahd its 
Jsce'll'1it(ll::l.qual vu.}'i, \t.he;!abl![:']li.;ty;"o~f 'the'~'sbil"' t~;~~st1pp6Id:;:' :Vli9'ef.,a t ion, 
:;:a;:c(ll'ess .t~to watrf!:iF I, 'Pot!efittial wat'et"i'impc)\JnOent'''''~\lt7e!'s~;av~l:lable, 
{and ;e'.':iJtih:e'r. a.~G~S~~\ ~o··~'p'b.ba.itc J:seIiy.:iJde ·'r~r.re(§j oJ:: \.~apa~fe~.:bf the 
,sati't"i·;:to 'absb':rbH";'Sl!~t'lc" '·:tank "teff~i\lent: ~ '"So:i:1:rj> lfsUb'j;E!pt to 
:£loo<ii!t;i..b"t{!·;~nd.;t:hi~~' ~season: ," '",ben J:;fie:'.: OccOrs'i 1 areJlVi1int>~rtant 
'edns vi4e'·fta'ti j[ c!:)ris .. ~ : ,;·:gns ~ee f aSBe Sisment;;}~o f dur1:r~~on)\1 and '~f~~e"7quenc y 
oifi f J.'bbtl'i bgi's'U!efls sel\t;:Ur:l:c,;,i nt:~p la:rtfU:&gi¥Efcrea~l!dhal':' fich 1 IlH e s • 

f~ L " t ",.~; ~·~F if ~J 

(a) Camp Areas are tracts of land used intens:i,vely for tents, 
t:t2'ra"liiiint;s "aWd 'lfciam~erS',' Ana, tlle4". a:oc'~ i\yiJ't9chdGb~vilii\~les': df 

',,' "ouedO'0r ;vii9,ljp,Jg'\.: i~a.mi>!lLa~feas " req\Ji.r ., .,'l<sn'~.'sit'~! i'p~:ea1-ation 
. "':!!ils,,:lshapin'lga:hdf' 'l,avWil'll.ng) (}~rea:s ~£or e~n:€',~nd" pa--r)C,lJri9 area, 
". f,sit!ab\iIJJ1;ziJtg:&i,' rbaCl!S1" jafid." J int:eftsiv~':li,y~JLQSed~~g'ar~aJh and 

)H\iSta}]51an~; sifttta.rf'~pac;{iol'!i:b;ies 'aha: ':iQti!f~t!y ":E1'n1e§f-,t Camp 
areas are subject, to heavy . fqot ,.tta'ffiq~'i/'(jilill·; some 

,', , !Ve1i~!i.dl:lll~ar; 't't-a,f··f4ie,l', J ;'The s(§tins'~ itit-e J rac.<ii,c'ot!')£he.1 b'aisis of 
soil properties that influence the easei';'ofA,tfeV'e'loping 

•• i , ' i~~:'!,~~~(!,:::t:PiD~~~.'~,~he;:)loellfo~;:~~:~tt~sfj~:h~~~~{:ll u~rl~': 
r';'itiarfic;aailltty ~rta: '\proIfid;~el~;t'fle ~rGwtl\' of veqetat£oIi'!' after 

heavy use are important. 
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[J 
,,} :, i~~-OP;~ / ,;'~fc.\r{~P~~Sl:e~i'~~;;~i.,~~Jj>t.4 :i:it:~:1.~,ea~~~1S,!.;t;;)r eem~nted pan 'f? 

are ~p, ain ,?'~ill<r,~rns." ,1 ilIO \ idev~!;~iU~I!lE\~t ~amp areas,; For l:!L 
9Q9¢l.t-,'~lC f~Q,C!-Q.i!lt.¥ ,t~M~:·\ilJ.l1i"faqe;': pi \:be . ''ip.ic.n,i:e 'I areas 

~~~~'~.~~ !l?I~xL~~~l~b!~·~,tsl;at~!t";'d~;~aJil~;~rt~~~~~~'~~i~~! ~~~~ a 
, I }~,~!l~fiM\o"e~, ,~,~~G~~ntC~R,~?li ~¥. "Rre:)\ te'tyr~l: of ~:ftih:e./ ,'surf:a:Qe 

ta:'l;r.~f'h:'J~~.:t;;pes~~";,,p'e~~~~~~lJttY;rl CJ.nd".j,lar,gl~:'" ~tQl))es., ~ Slow r-'l 
pe:rfl.\~ab~J:.},.£Y an9" .J;::J~yey r .y.~fa,~e,,;,,~.e~~Are a'fil!:\'ll~t 'lSrflseVere J ~ 

. ,4 • i'~'~I1l,i ~i~i~:QP'l\,Jn~ i, d{y 1 (J:r'~9ioq~/ ,O,t/ t!;l'l;l ~_G,~6~;)X, bQwever, -
s1lty soils may be more of a problem because they are 

i,. du~J;iiY,.(,'- '~,oi,l jf,P,~'i9p,~fti,"f ;~\~bat iJlt~'\l~qg~ .. ,~h:~ ,g~0wth ',of {II'.-.r 
.< ~ J)l,\9,;~~ af"~'iR,pthf:,.;"t;~i,. b~eiO<;:~"'1!P~li:meiill:?+.·l"+ty,, a.nd the .J 

l s,<RFes;~nco" 9~, t~X1,c P\C\\itl~:r1~J..s. ,,'1' , 

(b) Picnic areas are natural or landscape tracts used 
priID~nJlYf ~i!\ p1i~paJ;'~ng,j1\ .. ~ls:;~nd ,~a ti~l\9L tQy~doQ,Jf$ ,.i "l:,W,hese 
~t:~'~'~t~~f~«~U.Rij~,9:~t l,tQ;p;,h,avy, iog.§, t;.ratfi;~t). ,'Mpll,t; 'v.bi;,G;u.lar 
traff1c 1S confl.ned to access roa~~ I, <.a:pq:;,.pa;rk;i,ng", I.laJr,s. 
Soils are rated on the basis of properties that influence 
development costs of sJ\:~;R4<tl9;.;~t1.e~.,., )<1t;,a;z~~~~abi 1 i'~I~l,,' ~jl1'ld 
growth of vegetation after development. . 

:; "li-- f ". ~ i- if ~~~ j, 'h ~ J ,J %_',~ -" "-' . c- "J ' (~~. 
" ~~91pe 1f'-1lP;} ; ~t9'~ne~~dp.r:~} f~l\~; ~~i'Q,~ ,c;:o~.«i;!trn$t) 'j.n;1 ·;d~v;e;'\;QBing 

{pic.p;~ .. P' C?-fle i\:';?<t::::;cfH;:109oq4. trC?-fti..c;;;.iaQili..tY'f ~he "urt'a,~ef of 
;J>~Bnic'i;j·f>rea~!.t ~QouJ.,,~ . ~p$orl:?, ,;ra,~.n~i,,).~l r~§1dil¥I'l.,ir~ml.l,~n £ii~Pl 
,1:'.p Jl:~prY;Ii~~OQt, t~~~'l."fl aOQi PO~.sr~l:?$iI,.c,d'i1~iiY ~\~hE\'n, d.~jYi ,SCi);:Ii;l 

; ; J?r~p$ll~rt;~~~i,~tb,a1;~;; ip~,,J, .. \1eI).G!~ "ftlra,f(;i!.C:AQ,j.lr.iJ;Y, .14~~ J it,~,~t:v.J:e~j:.,o·f 
.( ,. 1tk1'\f!., st\l~;fE\ge"~, i,~~y!~Jt/"I'~' .}'Ie~pe$$,,, p~~f!~lid l, + ty f;,',' ~n'd :l:al;;ge 

,,,tq9!iuhc ,t~lq~ p.e,~~~ab~'~~~lY;?'d!lnQJ, ,pl~.'fey:] s1;AJ[~aQ~ be.:~t;{I;J~e "jL~e 
P~t;ld~.llI ~}~~~;e a +iPl~J~.t.if1}n ~1), ;ry.:;J.iz"$:;i.~9n~ .. Hlt:'i:blle ,.Qount-r'y:; 

.,ngJolceve,f;! A,), th, .,§:i l,. ~ Y s.C?, i 1 ~',!~l.\.Y b~: ,:lJ\9!V,e O:#rf a. pr;o.~lent ~~b,~,<i;;au.;~ 
;~$~&' ~~~e L.9~~'i~:Y.,.b "~SoAl,,,t;j,prop,.rt~ie~h ,It.:nat : i~~lt~Q~~~:ii?s,tbe 
9fC?'59' 0t1;A~J.~n~.t,I"d!;;t"le p~!~~h, J~oILbe~~{l)~;~l~~ ~Rel);rqeq:bil'ilb'YJ,i and 
Ene presence of toxic'materials. 

" , ;. 1 :} \' ,;': .. j. ~';~ ?!, ,~. " '{ -.,J ,T) ~1 £~ ~i1 ":" ;<" Jt '.) \ F, 

.;( C Y 'f,~jLY£l~,Q~nftAL ·~A-'fif.;~:r,~,,,sl!~;y.~ed ('tin ~'ll~~;Y~@,~r ::;~9:rcg~§Ji",;$Juch as 
. . R\~.§~Rfls~,. i~f~}t~a.t)..,." (J~nd li!!'4~a'rl'!J~c:tiY\;+itj· •. ~:. ' Pl,.J~,Y9rounds 
'""'it r~gl\.t~'8~l{ a.\CU, f.l~~~ly,}lrel''l;~~ ,,~o~~ i:P!l~'," ~s~~lif~e~i' oJ J$,t;oJ'U!S and 
'. ~Q~.;:pca:h~ w,~,~hs\~Q.d, Qe~vy, fO(i),\i!V~tra.~~lff~C" aI\~r s.tJ:lilt':Jll~;intain 

, (,Q) 
7. 

ad,q,~,a.t:e ,r"'.CJ.'A:tt;qln. '~'" ~9.:ias ,,,,,,,"re1·,,{a~~~,, o,l\jJlbe, ]:;)~~lis of 
" p~,~per,!;~~~, that". It'" .' l ,l;. ~ .Ie ':;, ,. 

jiPJlye9c'u,~CCl?Ji~ :,of 8~~Bap\,I}Cj)t ~r;AffiR<jLP,~'li~ty ,i\{),~gl'l;O,~th of 
, !~~9.~~:~a t :i.on:~;'!..; :.', ,J', i. ,{. • '," ," 

fPl~~'~": 'A!la;! 4r,a.i;~sf~~~"'lus~4'{J~.or wA~~lQ,fi~:::' ,;h,~J,i~lt~b~~k; ','x;iding , 
AOSit ,p,ttle~,/ use~ a~~ i:.(~eqlflit'~,e .. 1ft. tir:t;le or£ l)@", ;,~u:, tdng or 

: -I 
\~ 
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lifl.lling\ The 8'0'1.18 are 'rated on t;M~' propertie~rt.hat 
influence traff·~ca)jtli fy "and'erodi'bB.i ty.· , , 

o , .",. ; , 1 < 

, . ~ " ~ " 

T;tese ate' ':stoHine~s;'i "~~triE!~s, t~xture of' the 'sut-face 
];layer, slope~~f.'itiOdin9, erodibilffiY,.' and in dr'?, re9idq~, 
dustiness. 

'(eir' Golf {fAirwaYS "are" .1?u15ject;.. to lte'avy feot:' traffic artd some 
'j 1ic:tH*~ "\r~~'ieUra~ tfaf,'~i?~J, "cu,t~fn'1 or filliri'i m~l, be 

"requ1red'f' 'The" bests01ls'for Use" as g01f ~a:irwa"y's ;'are 
,fi:r#'m wlte"fl wet "are notf; dusbf\,: when' dry 'a'nd are" :'no.t . , . ,;r, , , ,. 

, . sub) ect· to· prblohgEn:lE1:liooding c1'liif:r:iig "< the rtpe~iO'd o,t ufie. 
'Phey have' lnO'd~ra;te 'slqpe"s Cil'n'd: no' stones:' 'or bbbiders:on 
the s\.1'rf'ace~'<' The 1su~i't1:at)ii1l!by of th:e sO'lHt' for 'tree' 'or 
greens ,is~ not: cqhsidered in r~ting tne' soils. '. ' 
"t,. "t -f, ':\ ~ I,· 'J :::;,g • 

TABLE 'E1"'tid' TABLE 'E2: . 'ENGINEERING "INDEX PROPERTIES ,<Crt 
.... , S ?;: l!~ 0""" J;:: :. i.' ". r " 

Introduction 

This table gives estimat~s' of the? engineering classification 
and of . trhe range of index J?roper,ti~sfor lJl,"jor layers Qf each 
soili in >the SUrvey area. 'AJ.tho'll'gfi' tHe !~(!)i~s 'bt£ating' tihe~'same 

"'name': ar~. similar b~'tweeri c,ooheies > and"st~tes, ('the '::'physical·~ai1d 
chemi'eai' 'propertiesI' of these> soils May vary somewhab'I"frem"biie 

'eoUn€y'il't?o "~ano'ther; and" > one state to "'artdther ; 'nowevt!t'"J the . ' ,!, 
properties of the soil at any 10ca't14bri' 'shouid fall witi:'H:fn.;;;i"t.he 
range of the es!:imates given, for th,e, so;l series. on:::the 
inte.rpretati'q)rl :table'.:' 'For;, some. soifls) some' of the phys';;';.li:al 
and'cn~micar Pz.op'· erties a>r~ 'f:jased 'on'l testtlb data"1:ri ;'ol~hers 

, .,. ." ,..: ' . !. ' , " ,'. ' 
'th'ese'are' bes:e. estimates b'a'!e'(ll on 'test 'data' dn similar sdiTs'.' 

f l, " ;' ," 

(TABL,~ El) 
. J _. j,~ 

Depth'" (In,") --The depth in inbhes of th~ 'major soil 'bor'bions 
tna't. hav~ sfri1i:l:irprdpertiesare 91 v~m'in this e01umn 1 '" 

r , ~ . . -, ':';:'" '~:, """_~'" " :_~ " (~ .: . 

t:.l~DA > "Tgx'blite:--The' USDK-: texture''') Hf' "'liSased on the rela·td ve 
ainountl':'bf" sand, ;silt,and' c':l!aYl in a'soil,> <giving"'ris'e to 
't,extul:'a1 classes' sudh a:s"'san"d, 'sandy loamr ,,·loantj clay 'learn, 
.'ah&<iplay'.'· (OSDAAandbook 'NIP.:: .. 1'8,' :SOIL·' SURVEY'MANUAII)' " " 
'c"" }~"? ,c . .;, ,,' '- ~_ ~ j 1'1, • 

Uhified Cl'a'SSif'1:c'atlion ... ·-In the Unified :, System, SQils are 
cllls'si'fied' ace~:tdifi~i ,to particle size distribution, 
plasticity, lJ:cjuid'\; lr-mi t', aha'>", organiC: matter, "; 50,]:1:'8 . are 
grouped in 15 classes. There are eight classes of coarse-
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<.:l~ja;in~si S9!J~ f. iQ~!lti[~ieql,o~" \GW., "GP;l: qM, ~g, sw, /.. SP, [i.§M, and 
SCi six classes, Of.l f,in~rt9F?liq4;i1td ,~,Q:it1j~Jt.,- ,:i.den~~f;e~ ~s'~, CL, 
OL, MH, CH, andOH; and one class of highly organic soils, 
;i,ien,.t,~~f~~si. as )?T '';1:' "S.<?AJ:s C?tL~~h~"Ror?,e.rl;:i.n' p~etw,pen tw~g, ;'Qlasses 
§i~ ,¢le~p·9.nated. by ,sym13ql,s fQ:t; ,both"cl~~ses; ~Ot;, ~xampl~, SP-

i't , 'C'. 

~~H1P ,C~~~~.~f~ce~Jj~n'711fh~! .M,.S!Jg fLs¥-~tePlI ,ill i ~~e~,c' 1t~, ,f ciLas~i:fy 
,~0 .. rl~.~t)la.c9P".~dP.19.. t.J?' tl;1p~.e ;.p:r;ppert,;~,} ,tbat .. fl,.~~~~p!~'jqs.e ,1;n ' .... Qi9hWay 
q9n~~p~9~,i,~n ,:~W~,!pliI}tenan~,e.,: :',J,;n ,t;:b:J;s'~lystem[,~, a, f(!)il is 
J??+:ac~a[ in ,,9ne .?f s~~,'m bil_}.9 groups ;~ngin,9 f~!i>JP, An~ t.hrough 
1; "'!J,1, OPl t;Jl~! 'B~,'i~: of &::i,l;'a.~~,:',%[;L.~'e, Ji;i1s;tr,4-b1,l~~ip'I)", li(jJuid, +~I)\:Lt, and 
,p,la.s,t,~oiJt[y,f iQ,Qe~,. I ";In ;"gro.:U,R, ~,1!l.}.';o ?lre diJra'{~:~;Ly ,Sgil$",(;),f high 
,t?,eax:~pg !JJ;~en;g\~h, Qr j t~~ b~J!$i~' \~.9<J.:;lls .for,subgr~aQ.el{"fouo~~tion). 
AI :he other,,~x~ielJlei ,~l)igpOUP ~ .... 7, are"",9l~y~~!tqi~~""'t,h"t have 
10.... strength when wet" and that are the poorest soils for 
suL 'Jrade. 'I'~e" ,ATJ., A,:r.f~q,an.gH~~l gr,gu,ps. ~~n'J~)Eti"t'u;rt~er ,d'.i. vii.!il., ed 
as follows: A-1":'a,A:'1-b, 1\::2:'4, '1\":2-5',""1.:2-6 ;iR:r'~~7'; ,,':'7'::'5, 
and A-7-6. 

(J'ABLE E 2, ~~ , ,'1-

,'Eioct:L,gn "Gt~at~fl !thah ',c3. ~rti~,~'" (I>ct'.' Co;iRoqk', 'fr~gl1l~nt~ ii,:rger 
.t;gaQ~,3, ~QQee~,~in 4i,ame~e~.«:fr!;; ~!l4~p~t~Q:~§s'J;~ perc,ptag.,r' o~{".tl)e 

f'~9tt~~r) ,sO:;11;!, op.,;, a" ,d~YT~light ba~i,~.l .. ,:" ~n~, .', pe~9~,{lt,p.9~,~.!, are 
,~1i5ti"ate.s ,<leter~,i,I}~Q, mai,nlY;'f bYlconv;,rtiog v9,lum~:'«pe:r;:pent;.se'14n 
~he:,,;j;,.lQ to"wej;g~t'ip'~Z;ge,p,tage., " , 

", ~'I -} f ,':;:,,< "'~' j ,- / I{~, / f t} • J ;; ;/"., I ; \ ; 

J:Pel'~lUJntaq,e9f,. Maisr~iai i~l:.~3S "tih:an 3t~:,i;nch~~, P~~s:i,~g f S~.y;c'" NQ,; r
,Tl}erl~~a.s,u:redA~,(i),rt:) e~~;;,mat;.d ~,~;t;iu~ntJ"Fles of ~~;~r,~al;!l: ,~as~~p.g;" tl].e 
'n<411\P:~~rS .",,1 .0, '~~JO, ,'~9dj ,,2.,00 ,tlJi1.ti>f!lJ,( a;r;e JI+ v~n "~,9$. ,,~Q,h P';~j<pr 
horizon. The percent passing the 200 sieve approximates the 
amount of silt and clay, but does include.J~olJ'e Yl.r y, f~,9:"'" saf\§l. 
A range is listed because of variability for'''a given sOil. 

" t :~+t,<1 • '".,,~i > ~: 
Liquid Limit and Plasticity Index--These indicate the effect 
ofc1lf~~e,;,:qp. th,~ st,r~Qgt;h,Jan~ !?q~l!t~$tence ()J"s9,~,~ m~t,~fiak+' "AS 
the mois,',~;t:t; ~ ~OQt~ilt'19f{'t~Sli ,Glay~'y ,;,spi:;l i,i,.,-Jinq~'~H~~d'· '~t'Qm'~'Jr."dt:y 
state, the material change's from a semisolid to a plastic 
staten. ,I~'i tb4!! m~~,,~ure; cQQ;tel)t i~'A,>;~)JrtQf!;r ~;n,"q,;r;:,~,~;~,ed"" t)e 
"~a~e,;r;~:alicbapgesJ b~+OI1\ ct. P~,"JI~tig ,JO;cL)·iqq.~~~,~"s:t.afEr.; .f ,Tl:le 
.,pJ.§..,t~G lim4L~'1 i~~'141,~)l.e ',~9~,~tq~;"","coJl~e~t"J,~t{~ ~)l~~9 :;t,h,~,' }J,O~l 
material q)l~P9~s "CrQm ~J'l~,J:se,l\!,d;sql~p A,~Q pJ:~~t~,~ ~1:ate'1.1'.,,~9d:,;.t;n,e 
liquid limit from a plastic to a liquid state. The plasticity 
,ip.dex ~. the,,:nU,lJl~ric,al d~,ffer,~I).c:e petW;,.\.P,j lth~:j, ,1j.'~\1~51 l~;,:"i,t:,~l,ld 
,the 'Ja ti,c limit.. "It inQicat._s t:fle'::/t,~'ir'i! 'for "'p;UO:',Ul"e G,ont7t,e~,t !:~i th~nwhiqh a ~p£~ ma,\;et:ia'li ;i,~{ P'l~Ei~J~'~ JR, fh " 
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This table shows estimates '0£ some ',' char~hteristic!t and 
fe~,t~~~s ~h~t ~ffec~ ~oiJ~1 beha';'ior". ,Tnes,e estim,at,es, are, gi v~n 
for maJor layers of each spil 1n the survey area. 

Explan~tion.~f.!t,ms ~ '. 

c~aJJ"LfPc,(t'f,t-~Tl;lef.v~~~llr~~, ,ot e~ti!ftiCl~~,d ".~~rde~'~:~c;f~~ of a 
~tin~,~a~ ,S,Ol,l "~:ep?rci~e cons~,;se~ng O:t 1(>,~rt;i.?leS ,l~,ss t?~~p 0.002 
m1llimeter in d1ameter. ~A range 1!3 g1 vehb~!?:au:sEf Aof the 
variability for a given soil. . .c, . 

fMpist ,;, BUlJ~; .otim)itv--;,l)'e ~.~.ts; (':',eJghtl O.r a. ~p,~~;;' \'ciiuinEf'<.of 
igo~;~t, so;il~, T1Hsdyolume1t\¢l:.~des both sp'iia:fid );)Ofes. . SQ,f;ls 
~qat: .;.~~e·" l,,80~f:i' ~ila "po~Q\:1~ . ~;ll.i~\ ;hav~" 19.~ '9U~k }~ensi tr~.s\'· 'and 
tho!?e ,:~q~t:,.ate:m6;~ "COtl!p,a:G't ~ill.'l1,p:ve,.hi'9q,.,."alue$ ." Arcing}!' is 
listed because of thevari'abili ty for a given Sdi). " ' 

, ";"'-,~ "!' -'--

Permeability (In./Hr.)--That quality of a soil that enables it 
to transmi t'water or air. Values listed are estimates of the 
range in. :r;at,e,;a.n,d time it tak,~s, forfi .. ~qwnward movement ,o~, water 
in the ,majo.r ;soil layer~ .l'i.pe.9·:$~~u.~~a'ted:" but allowed' ,to drain 
freely ;;T}':u;i :estimates 'are 'bas~a 61):. soil texture, soil 
structli~re, ',) available data dfi pe'tm'eatdltty and infiltration 
tests, aild :.clrai~age observat:j.or!'~, 'bf l~lJe('water movement through 
soils., Qn 'a 9i'ien soil, perbolatl:6ri "~f1rough the surface layer 
varies according to land lise " and 'ritana:'c;i'einent as well as with 

~ " : t-:>- i:-'\ " ~ _ "1 .. " __ : ;- <$;} f,' : - ?,,-' .• 

initial, ~ois:ture content,. 'Tij~"t>e,fm~~9iltty is shown "i:n inches 
per hotir~,~ox:: ~xample, i}l,.;,~o~l~'~~~~,t n;ts a permeability rate 
of Ic~.04 {ip~p~,:: per hour. ih' 3' h:f:HrF~'; t;tee water would move 
dOWl;no,fa.;-a a d,;J.$earl{;~" of (3 x 611

) 18 l,.n<;:ties. 
< ~ .j -, ; '~' ~ t,', ~ , • 'i '~ f ~ ,f- .;: .f. ' '" 

~va:llh,~~~ ..• 'Wal:e~,tipa9i~'( .. · j'Iri."1A1 "-!,~,'e ~bi~i~Y' of' .S,,:~i'lS '" to 
hpl'd:WA,e,et,; to; '. use' by ,'Ib(j'st ,pants ~,', The' avallab'le' water 
capacit::y"',Js "glv~n Jp "indies ,per iqqh ,of 'sofl' for'; major 
horizons.'" The w~ter lcretention' o£ the"50il bs'i related 'to the 
particle size, organic matter content, and to the arrangement 
and size of soil pores. Fl,.ne-t~xt\.\re soils tend to have 
higher water retention due to '$'mal:+pc:ii::le$"th!a~ dQ~",sanay soils 
with, 1,.,+'~9§' Qq:C~$. Estimates of the":' a~~~h\J}l! ",,~t;er capacity 
for" SOl '15 , 'wl:}th norma'lly'" high "wat;ter 'j tables "may appear 
mea~!J;1'!IM;S ,u~t~;L:£.pne9"qn~i,,de.rs the possibility of art~ficial 
dra1fiage or the na,f,ural lOJl§,r1ng of the water table dur1ng dry 
seasons. Soils of; tile saffle series vary from place to place. 
The+e~f?aT',' ,]I:~tu.rp J.:an. ~"f1y:~~te conside.rabl~ from those lis~ed. 
It i~, i 90lTUJlQ,ply d~fln~d' ,as the d1fference between f1eld 
capacl ty' (1/3 atmospher'e for loamy and clayey materials or 



111 0 a~m<:;?s"Bh~r\e" ,fpr .... s,~pp,}."Cjlnd tl},e. wJ:lt. in9·J \ '"B~;;centc".ge ,OS 
atmospheresltifnes l:)ulkdens&ity timesthEf'thiek'h-e~s in in6h4!s 
of the soil. The formula for Awe is: 

,_ ~~ -'7 ~-?;, ".f '1' f : /::7':'),::;' ~c;. '; ,-_,~ ~ 

AWc'(i.nl in) ::;l~:r (or 1 (, 0)' bar:: % -:-' 1 S bar % x"ljulk denbity« moist ,. " . \ "10'0' . " '., ,..,; 

", 
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Soil Reaction--The. degree ,of acj.dityor alkalinity of,. a soil.. 
\3~t "is ~fl?J;:~SSE!d i1<p~r -:'tlJe ~p~~:r:i~~~ 0itH~?";re\~~~}toc,~l ~f 
the" a-~QQ, corl':entJ;,',~t;iot}. " A ~9il, tnat ,~\est~. tJ;L)?,H 7".0 ',lIs 
pr~«r,i~e~,Y n~ut~a+.. ~P 1 rec;t9.~iop., b~+cii¥,se i t '~i:\s p'~j.,th:e:r;: ,ac!d nor 
alKaline. 1,0 worcls; t;:he, Beg.(ees, Q~ 4clCii ty ()r' al,ka+.irii ty are 
expressed thus: " " '., ,', , 

A • 

,\ 

p:ljiit Res'tgmsO " 
, 1. ' "~!!;",-, ~ ;, -' 

"~~~fl\in~\:y ':~ffebts uifi~ily\ " 
tlegliglQiEi . ," ";' 
'.' ; r ,;: - t 

'Yieid clf\~'Tf!{t:Y" s'ait~sen$it'ive 
'crops" iJa,~y pe" restric,t~«( , 

,. ~,-Jo;,-

(J 

Ll 



[J 
o 
o 
o 

~-s· .Yield of ·.s·al;r ..... $ens:fti;;e~ dt'bt>~ 
re·str1.cted' " ',' 

. Ortly ·;··sfa:ltij.'tGlre~ant drop$~y';re~la 
sa~~Vsfa~e~tot·y '\,1 \ '" 

,,_~, }.~; ,,[.!{ 1 

8-16 

\ <y .' 

t ! .. ' 16 'only ai fel4()~ery sa1.i~-~tor~X'a.nt 
"' crops yieid satis'fac:!f6i:y I·, 
, :1:';', i ~ <; 

I~f-salif1'!t tY'j is· ze·to or ne problen(for':; 9ro#:i~9 c;:r-llips· i a dashs';Ls 
shown on the interpretation slleet~ t.·· E,{cepti "fbf';'"cirea'$' "of· tidal 
marsh or tidal swamp along the coasts, salinity is of little 
to no im1Por'~a·ne~" tn rt!ost:<Marylana"s€jil's~' i .f "U ,,( -? • 

:l' ;" ,1':. \ ...•. ,. i) . ..} .' :, '., • 
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'$'brink';';§we'l:l: i potefft'~ai-jTh,e relatbiE!" onange :J.:ri volume't'b -'be 
"expectetl·;· of r~~!ifI" rila'€erial' wi to ,,'. charigesin mo)lstute eohtent· 
that cis, the extent' ttd";',,!~icn ifhe:"s6il!ll:s hrinks "a$ \ it~ 'Q';tie$' Qut 
or/~h,ells L~K~rt"I it' getis wet:'.·Ex't'ent'·of':: Shrinking and swe1l:.i.:ng 

. is! influerice'dby thet :ainount and'!' k~tiCl of clay in, the 1 s(!)il. 
Shrinking and swelling of soils cause J much'damage': to builifing 
foundations, roads, and other structu:r~~., ~., h",ig;h shri.l,lk::!':'t!,ll 
potential indicates a hazard to mcn:nt'e~an'c~I·' of sbt,u~,t!u:~,es 
J;>uilt in, on", or with material, having this rating. 
1! { jc '-;' J " <, ,f "r_ ' ~ : ,~,~ :0 ~'~ ,:. , :1 - _, 

Erbs~1foh Facb"orsii,:('K' and Tl-"'A sdi'l er9qih>11·'.ity'!'f·actor '('K) 'and 
the soil-loss tolerance (T) are, ';l1!!fed' i'n""an,r, equa1tidn"" that 
predicts the amount of soil loss resulting. from rainfall 
erosion of cropland. The soil erodibi'l:if.y.,.~~.f:adt:6r, 1';~!""'1'ls 
measure of the rate at which a soil will erode. Values are 

j ~x:pre;S1$'ea "'as cdi\i·; 'af; Soil" ios-it ', pet·' r acre' per l1ni~t',o,ffj R 
(rct~i}ri'ral?l £'aOtbr) from'contindotiS1'1 fallow (tHr~e,zyears orfJmore) 

'Orf! a 9 i pe'rci'nt ;'sloptt,' '7:3 f.'eel';' lOrig. Tli6.s 1j"f' j~he,i)~Kl~\'f'ab't'or 
re'fU!itti~' ,: ttnef ra:t.e" "'it-hat' 'soi·l'h e~bde;s "Wllen"Hether' factbts 
a~'~ecU::di.ri9 'erosdlon, ire:' i 'cbns·t~nt~ ,(: SOili'p>:Eope:zrt1>es ':t,iRilt 
'l!ri!B;g;\lence efl:;>d:fbi''lify' ,"'by'" water' "are: " ·tliosEf ;t;hat 'a:ffreCt 
~nf:L,It.;ra·fion {rate, "movement of \,la:t:tfr"';'tllrough tile' 'soi'!'/' and 
t1,·a fer" storage ocfpaoi ty ; ano', ,t'nose" "Uhcl t ")'rt!s~is tdi.!5pers.i'Qn , 
splashing, aQrasion, and transporting forces from rainfall and 
rutlo t:.:£ • " Sdmel , (:ff tHe solI prdpert i'e s ·"til1a;~ ~ a:r:e' mlch!ns; iriipo!:ttah t 

~ '·arE!' teJt~Eure' and'o:r:gan'fc"matiterofi . tne'> surflltce la,yer'i$izef;'~hd 
.LstJabi1.i ti of ~S:brui¢tura.l a:tJgregat.es . in:~tthe,· surface) il:ay~er, 
, 'permEiatS1'11 ty!F,O£ ·'t:}hei t sUbsoil 'rantr: aepthi',td:~t;'s!l0W(]jy "pernrEta.l::SJ.e 

},fj;rEiyf!~'s ,'l.~ " \ ,[ ,,' \' ·t.. .k ~ ; r it, 1 " ~'l , 

. The soil-loss tolerance "T" sometimes called permissible soil 
, 'Ibsis't '::1'$ tHie"\max1!'ii\tim rate' 'of sd'~11 eF<f>s:ion that will permit a 

hi'gh le~ei of >crop prodl1cti vi tt:y,"to be' ,sustained economically 



~nd indefinitely. These tes are expressed in tons of soil 
J.g.ss Q~~\ acr~l"Qer y.e~r. ·R4t;.es of 1 througb.~ 5 tons are used in 
the sou.'th, dependirlgupon ~ao>il depth and prior erosion. 

18 

,("Ung ,Erodibilit..., j ,GTioYQs"';"'!$,Qils that ar~ ,,:(subject to wind 
ero'sl.on" are ", gr?y,p'«(l :i,1!1t;~- 8 groups according to their 
susceptibility to soil blowing. Sandy soils are most 
s~.sR~~t:jd,b,1i~., to "~Ol.Y+, Q.:lo~"1.i;ng, especially !cduring dry periods 
when .:rw,~q.cL,!V;e,Loqit.i;es ,ar •. , high. Organic '$oils are normally 
wet, "but "they' are' also subject to soil blowing when drained 
anq,,9ijltiy~tE!,(Liti tQ.~ soil-) s;w.;,face iS,left ~~re;,du,,i{:l,ge,~tr~me 
O;-y ,pe,J::,iQ<;\~,l1,nd,:. ~dnp~:,;v~.~pci~i~s ar.e, high~, ',', 

;,~ j.'" (;\".1 ,("~, ~fl} ~-;';,-<;' ,<"j ~ ,.,,.;' ',; ,~,I·t, ;'} , '1 

Organic Matter (Pct.) :-'Tqf!,:m~~~ur~~en~\~,~,f ~st4IJlat~9("a~J'c'l1t9qe 
of the organic fraction of the soil that includes 'plant and 
~r:~ptalf;.,~e,,~~;c.\.1~~ a,tr' ;y~ious st.ages',of ~~f~cp1J'p(D,,~tt91l1!t::pCfl!1. '~9d 

. t"~S~f~'S Q~ ,~p'i1,l, or9aQ!f~$,,~,} aI:i4 iubs,ta,n)3~~: s;y;llthe.,;ized, by tl)e 
~,pit P9pul~ti9n~ , I~f10,i~ 'c,QlMlon1y, q.etef:rgin~p,,'~" th~ amcpun~'L9f 

, Qf9~9i.9 Jna,~e~4~)' ,opotad,neril ill, a soi;+ ~~gle PfH~sed t.l);oo;y.ghc a 
,f~.roJ.ll:illlet"J:' ,~;;~ye.;. rESi~,imates Qf", prg~nic mat,ter are., gi!;v~n 
,pp~yfor th~F, aP.rJ::jaQ,e "l,ayel;',~,; , " , ' 

TULI,y: 

This table 9i'ves" estimat~s of 
".~t~roc;1te~ . ,~~e'f 'J9~e.d;, if\~ ,land 
e.n9iIl~e:r~J}g co~s,id~;:,abionlJ. 

( l, 1,.,. '; '1 .:~:, J ';c ~ >, :. j J ;,J ,.1 

, Exp:1,anat,i,gn. of Items:i)" .. », 

.,. ; 'i l' .:; ~ , .' 

various water features. The 
us,e,l?J.ann~n9,;, ":F~~a,t in.iYit9~:Y~s 

1, .• -

',: <>,/ j " ~-'J~""··f ~~~ t'-- • l.,·!~~'f' '# 

< Hyd~Qlog;ic Grollps'l7'.soLJ.~"i a~!lk 9,ro~p,~Q in~o ~~U:r h;Y4rqJ.s:tg,4-9,;<~oil 
. gr~9~PSr', ~~t, ".~h~()\19h, D!,,',' ',The~,,~, g~qup§", are :J .. H~~A ~qs't;~!y.;" "in 
,wat,.rshed·;id~l\lal?-n~n9 to ,~:u\!t;.im,,.t;,~? r:l;1nO~~F "fr 9m 'i.~:tl:!p~.all. ~9il 
p+~PJ!rtie§ ,,!,(,rer '\9CPJ1Sid,e~.e<i:;y that infly,.~ce, tPfa m;i.~~mugl,;r.t~ of 

'4>lltiltllja.t~Ql'},ot?ta;itq.d; for a, ba:rf~L;'9il after"PFQ1Qng~d, ,wetbing. 
Th_~e p;r:opertiJe~H.:'are:· , ~eptb \ :Jt9" se~sona.~ll>;Q;9htf, wa\;:,r,:, '~~R\l.e, 
,intak~, :,rate' a,Q~,~,p>,.:Ple:aQ~lity" af,ter, prolqp9',a ,~~~·til!9lT ,~nd 
.dflptl'\.i .. t:O ,a ~.a:ye,r.'or ,l.;,a:yers,;·:t,hat ;.~ow q~ !ilQP"~~ w@.t.;er ."move,.nt. 
i "'. " "', .~". ' ':.' " 1 " ;:. t:~~-;' : '-.,.j;,' , 'l ';.! i (,,,-, ,;, 

, D\la~/jhydrol09lrf3'" 9;:-PllPS, ax-e ;,,9,iv;e,n ,; f.oJf,wet;~ol.:ls~,\ rat~p D; ,in 
t}lel~,r) (lat.~J'a,lt cQn44t.£~~nt:ha\t;,canJbe,a<d~q\l,t;@;ll"Qrai,~e(l., '. It ."is 
QO.Il$.;i.de.~,.d.pl}ati' ~;i;ra:i:pa9f;L J~ , f~.J,<ible, ang.J.p~:p.ct.ica~ SlP9 f g,that 

"dl~la.ina9J! ~mp~~~e •. ;;th~. hy;grq19,9i Qi 9foyP.! bYi;Il~,t +ea~,t' J;~ql ~,R,~A\S.li!0es 
(from O· to A or B). The firs t let ter appl i es to the .Q,Jj,aA.ned 
condition. 

.... ,: -: "(:,f); ~-!-,"J f>!} :- :,' f!t! 

.', f;cJ::lYi(l~~lqg!i~. Gr9up .A-- (LQw:~;""no'~ eotell~ial) 
' .. So;j.ls'l that );laye \ ,,", ,pigh ;i.Qfilt:r:ftion 
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n 

LJ 

)] 
/'" ,J 
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ra1!:Ets.' even wP.ate\1:' eli6~oughly wetted and a 
high ratedf'\wa'ter"~'t;ansmission. 

ayd;r:cilo'~tic ~Groa.p' i~"'~(':Mbderately '10w'runoff 
po'tentf8.'l). Sc!H:l:s' lJ"that have moderate 
:tn:fcftf:!(tra~~ion" race'S' when thoroughly 

t !, V$~e~~d ," '"and ';:a ~' 'moderate rate of water 
'\~ttatfsmiss!on . 
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Hydrpiogi¢ Group: '€-- (Moderately high 
. ru'nO'£'~: ;'pot:entiial'J i '''So·lI.:ls that have slow 
tnt'ft't:~~tioh'rab'e;s!; . wHen thoroughly wetted 
aBdl' i:i slow ra:tzEfef watier transmission. 

, 'Hy(1rolfCiglc' 'Group',)Jf3i 'D~- (tUgh runo~f 
, pot'e'i\t!i:1al'):' "SoiU;tL 'having' i "ve-ry .l's'16w 
infiltration rates when thoroughly wetted 
arid' '8" very sIbw rate!"; of: ' water 
'eiilrismi;s'sibn. 

1~10f?9~~fI~!.!~JPodin9, ,'is )lef~nEi!~aS' ·t~mpQr,ary covering of, soil 
surfad~" 'by "water"ft'bm "any" 'Source ,s·ubh as streams overflowing 
their' banks, runoff from adjacent or' surrounding slopes, 
il')fl,9W .~r,9m high tides, or. comb~~nations of these. Shallow 
wat~t ,,!5;til~~in<1 J dUrit(g ~()r shq~tly feUlow:tng a rai.1'l ;{'i;~,;:~,~.cluded 
from 'the'" deffni tion~Oiof f'l'Obding,.~:q ';Ma;pshes and swamps are 
eX9~ude"'· ffpm"the. dE!finrt'ioH,?$6f'·)flood~:n.g 'because water is more 
!;:ban, a' t~~p6rary cOvering. ' ' " , 'r1 
!o,}" ,<-4! J.-.:'ei,')t,~'f}~~~,.":-t ,; >Ii' 

;~'i9Q,Q~il9i h~:~~a1"~d f!\~Y' l1~.e,~pr:~sseq ','by ~6t1e" Qf three general flood 
ttJ;~:q\ieps:1)",,'~fa~i~e!F -:c:hone~ , !are" bl:'~olnm'6h. Duration and time 

Qf'",'yo~a:r":,;'tl;i~!: c~W~~llOddln9"o2:clU:ls is 1 given for those soils with 
comM6k";'t16da 'Haza:Ht!i;' 'lNde' cdn!!i~iafi'rea ")here, but nevertheless 
important, are velooity and depth,~~lef flood waters. The 
class~s of ~looding are de,tined as follows: 

", ,; ',,' {-- • ~ ; '". . "" ~ i :3 ~ r ,j' 'f ~" t . ~ , / 

'Notf~t ; "No 're'asi~>nab'l'e'- poss:iibiltty of floodiog., 
;J rl ~l"' I ~' 

Flooding . unlikely but possible under 
unusua1 w'eatHit concH tions l" Ne! ,evidence 

J, hO,'f~ rece'nt',' ;t'~~tt;e:i( 'ld!eposited sediments on 
, *vsu:tface 'ber 'wi~hin~j!ehe pedon. Pedogenic 

h}o'r'lZ'ons"f have de¥eleped wi thin most soils. 
~lQoding probability is so low that it 

, ,,,'f t ;ihpi:)~.s 'rio .. ~fr"Qt-e., ,<than sl ight .~r'\4tl1)odera te 
sc,:sl:l" lim.it&t;~·ofii ratings for soil uses 

, except' 'eh6se"" wi th high per-acre 



Common 

,/ 

, ' 

• f~ 

Occasional., 

, ' 

iQ~~stme,l);t.,#?, , " sug9, 
d~?lfeJ.,oPfge~~~ _ ",:: ': 

as residential 

, El;004~iI;!~!L.~~ '. '~1-k~l~'i<~nder, usual weather 
c~ndi tiqr:!~- ,. J4.Qst .. ,:PJ!9pnS show evidence of 
reG,el'l'~," wa~ez:: ,q,etJ:lR~;~ ted sediments or 

l scouriq9 - . The i:Q:q9S~bili ty of recurring 

20 

floods is.g:r~{).~ enp'-1gh to impose severe 
-limitations on many uses of soils, such as 
'sanit;:~~y ,fac,l;ll; t~i~Jif and communi ty 
Q.e¥el~I1?IDell~ -, 1e.strJ;'~Fltions on farming may 
,be, EtJ.;~ght t9 ~,~V)~:ti~,t<iiepending on duration 

,;,,~n,.g sea~QJl, of . f lood~p.g -

',; A 

~ess often th~n ot\s:;~ in 2 years on the 
average _ . tCMost ·p~aeps show evidence of 
past deposition or scouring_ The 
probability of floods is not great enough 

, .to ,.; .. ,.interfetr.e " .• eriously with", farming 
opei~tions~i,thqu9h ~)'9the.:, .qrgp d'iutla~e. fs 
likely,.," '. f. " ,.., • . , 

t':, .!- ~ ); ~ .(\,", '_, ~ ., ~ 

Mg>,:(.(e ·9.ft~q ,.t.h~p )?P.<?~il iJ)):: ~ . Y~~~~,ott ,#pe 
a:~e;rage _ .... :. T!l~\ . pedo!), ,s,;h~\II~' 1f!.v~;dencm .. Of 
:y~~~li~l:'de,po$;J.. ~l.OH . \ 01; 'J \s:c9~r-rl.P<.! - '.. In 
addl. tl.on, debrl.s PJ::, ,oth.~r ... ,~~.<;~nt ~lgQd 
water marks are easily observable 'on 'the 

rg~~~:~i~~~ .t~~esl·'\ f£9~~Ii ~~fi~\idl~S;t":Il\ t~~~ 
PlilPQ.. "'.' y. "q,. \ ~R ... ,,,§,, ,;, Ji,~,.\, ' ":iq: f~T~;' .. " .~ 
res!:;r;i~t ~9~ c\90~Rf!!:>P,&r fr:~~$, ~. !~;fus~;.~ .~~~~~~~e 

. c:rop'Q"~~~g~j, o,r ,preY,.nt , t;.q~ 'J?~t:0P:pC~~9Rl,;,Qf 
Cl(.@ps~.', ) '. 

<'-~~ i'''k-j ~;~ ; ~,)J\' !'-;, , . _ ~ ~ 

Duration refers to the length of time 'thal the'" sOilS" tire 
flooded ~ Onl,y dUll'Cj\.tlon .c,la,'~J~i.'h,.~.qF cp,mmo" frequen:~y, ,plasses 
are given. These classes are as follows: ,.w 

, Very:. brief .. 
; '~I t .:::;. , i' < 'i,l ~,' ' i h:" .:.~' 

. tl';.ess t;b~r) ·,,2.,,; d~;y., .. ,. ;;80i1s have' s'uf'ficient 
surf~~'*r,g.ra:j..cQ'9.e s~". that flood waters run 
·off:;'And. d419age,. ;~I~tany, to crops results 
""a!:kpl~y; frqm s,C;:9ur~.{l~ or sedimentation_ 

~2:~t~ 7.)iLQ.aY:«.' ,R~~~~ivelY permeable soils 
on level", ·fa.;- .. depte8sional landscapes or 
soils ,,;{~h ,. r,.§tSJc;:ted permeability on 
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"""-'":l: f _;~ _'~_f '.' "~o_ ~ '~'''J _ C, ;<0., ' 

ne~t'!l:ly :l:ev,e:l~ ':la;hdsca~e.*:, "M~§'t, r( 90.1 1: tya~~d 
c;;:~~ij$ ~fe.·'· sESv;~t:e~,~ ':a;fE;ep.~eQ., J;~Y: '.~lf>pCJing; 
most: pasture 'pl'artts and tre"e specl'es are 
sl~gh~l¥,.\or moder<lt~+y, affeQt;:i;ld,. 

':'~ ,: ,·'jt .i' f_ ;~~'i;. j "'~f C-', "'liV-if ... J ~., 
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:7 '~a~s:,;to, "I;.ln9nth;. i~9~l'~ ~·W r;tea:tl~,~ l.~Yel 
or ,jdePJi:'es'si'onallatrda,cape's "wi, th restricted 
surf'ace 'C;l' 'araina9'~ " oi:- i \" restricted 
permeabil~t¥"" ,or ~oth., ; Only ¥~~§r 
tore~'arit ,pllahts 9can survtve. ' , " 

,; . ~. 

M<5re'Jthan~; 1 month. SOil! 'oh rh!arly,,·t~vel 
" • 1. ._~ '<- ".;. • r _ ~ 7 ~-" ;". '1' 

Of "?de~}:ps$i6na.t. ;a~d~~flpeEf.~i·tp., ,. ni,g!l'+y 
restrict'ed surface \ drainage and re~tr.j.c~~d 
permeabili ty. Only water tolerant plants 
survive. 

The time ·of tear that fio()4in(J'\il~()rnially occ\ir:s"j.s expr~,sed in 
months, for example~' December-MaY.J ' ' .;: ',' . \ " ' 

The ':e'~bnomfdanq, sqciali donsequen~es, o,',lmpropet-'lctnd u!?e' of 
flo(:)cfprone areas ~re $l!1!''ious f:; Problems B;egfnwhenst:ru:¢tur~s 
are) t'1~6a~~dd;lh ' ,~}.p'~d', ,,?X:,o~~'''''ar,~a~ ~~:"';, :~,~ : 'inl ~i~f "~deV',i.<?~t!t~'ht 

,~eilt!:'lo'ilrage's': additiana~'~construction'~'anah' the 'installation' of 
strf!e'ts 'and 'utfil:i:ti~si'!. 'Tpe, ~dapflcit:Y",_'of the,' flooaway~m~¥, ~e 
r-e'dueedby t'YhE!se 'J(ihd:s '~o'f devel"opmen'ts increaslng tW.' fl'6od 
hhzard. When:~l'tfloodi'n;g dccurs ,~,nlosses' "'are ~not' l)orn'LonXy,1 ti)y 
the~'p~5i>erby owner but 01 the ?colfuihunity",a~'''w~'l:l . .' Th~ "J;>4blic 
is Usuall'y> called, upon: 'to bea£' the cost Qf~, flbqd ; f igtlt,lhg , 
rehtaQ~l±eat.ion, ana flodd~r6cebt:fbn~' ' ',1 "" ,I}' " 

:t~'''' "~ t , '''._ '-: "!;. . <,.'t ,'I ,~, - < 

Dwellings, commercial buildings, and: dehit;" ih±(jh ~ cost 
developments that are ea~ily daI1\aged by floodsshou!dn''t J:;>e 

, ,1bcat:ea;1 ;on';'!"f1.Q6d" pi:~ne'? 's9rl.s{l'~i ,'sahii!t:a:ry, facili tl~. sud)i' as 
septic tank' fiite!' "'field!sJ;,~,'<'~siiwag~:f la'g'60ns, ana'; s'An::i:1:'a'%:,y 
landfills built on" flooq prone, soils presen,t"a health hazarc;l. 
Rdaid~ ahd :s~reetsjtiuirt Qlr~flobc;1 prone soi'ls~~La~e likel!y~;~ta ~'be 
blosed ,dur£rlej' fl;88ds ::}~rtd f ~ay req\lire extensive maintenance or 

) :di;s~t'iora:t'l'bn afte.:e'r fld~ds. "~icY i' j:r ' 
'- F' '1 

In agticul:'tuia'l af~as'th~ coJ\sequepces of flooding are much 
d 'le~s 'expens'i ve, ,but.,An'e:IijE{r'th~l'ess, ''may present a hazard to the 
'prbd,uc~a(:>n 6ft" )'cr9l>s' " ;~Th,e frequenpy, duration, and time of 
'yeari"' the }- fl~ain'9r')oc'eur~ ,:srnflilefi¢e~' whether trees, pasture, or 

" brd'ps can b~' 'grQWn .Jr' ' ';' 
~o .j ~ i 
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'l':'ir'~":1 J~p;d :J~a,,1i tur~., l!'!it.·" C~!l;.i'. ~'~lth. ;;,t~~p£l ',1I\~~~'\n flooding than crops. 
ce;~~,~tl1. sl)prtl_,~e,a€l9{\' c+.CilP,~ '. ".poweyer, .' ,qp.n,.;,be grown successfully 
~t '1~~~~Er ~:r;:gWi~~~' ,e~~9n ::ls ';'~;e}.atiif~l~Y . f;iQO,q, free. 

;:""?j\-, ,.:;,:'i"''7 ({k,l ,<~:'"'f.j('L ~oJ.). ~: :j Of} "" ;,.:i~t 
High Water' Table--A high 'water table' is defined as a zone of 
~a!:ur~t:~9JL ~t, ~,~~,,;t:;hi~htr~itr')f{av;er~ge:'J "dept;h during th~. ,wettest 
se., .. :S. ~9tl, , .... It:: Rer.~J.,:;tf.s ,~(\~, .. ;the." .... :;q~l,."j.Or..li'JI\Or.,e than a few days and 
oc4u;f,:'~ "tlithin,;r~,Q,rnch~~~ of ehesoil. "surf,",ce. . 

"Me>'~t watie:i' tal?~f1~~' op~ur ; ~i t~~h;, ~'h~!~,.~o~J ':and are measured from 
the surface of the soil down to the free-water level. In 

I ~,w~p'.J~q~, 11lj:lr,q~{S!:, hOwf!!Hl~rf" [ G,~.~.,·, wa~e;:- tabl~,!) ,.i.,s, C!l;p:~ve the 
su,:r:. f~c.e(~j:)~ tl\~.·("i.~ ..... QiI;};. lmuc. ~.;h.",,;,:,;,o. !"'Y~~~.'~ '~l:i1:1m.,.p;, and water table ~s 
me~~y.H~p., f:tjOm C<', th,f!. ~urf~pe" ,,Qf'/~J:~~ei ',. ,"'~~j!r down to the s01l .¥F,f,ace'. .' . " , y 3 

'J;h~ ,,<;leptt'l;, 0t. ; ',~Pl~;,Jli<l\l wat;~J;:u;:1:~Rle;. ~:r:om,;.\~hE! JJoil su:z;,tace is 
,:;$itJf!!f}-" 111;" ~~,~t) Q;1i~Jlelf r;,fT~t,'~!' ~he):x:~,n.~,e ./~9, 9t~etb r~,f!~c;s,~ t,he 
X,~,~~;:·f:.p:-w~ali raf:~flt~l9.n 1n" ".~¥~f,ag~ ,l;l,~gqjUtR dee,th,.. Oe.pth .to 
'l!f~~~r ~a~~~. ,'f;~ tnl;Il' tll~f'iSOt·! L ~~;'J,rerr[~,F·ge~\, f.~\t.:~ht t:.)'};E?, smaJ...:l,.. ny.mber 
,~1:r:S'~1' .:~,~g,." 2-~:.: wat~f ,.J:,~b~e", !,~bove;>~~l)e' :sQ;11),,~ux}f(aGe ,is 
:r;:ee.orq..e,~ w~th",~, "','.': ~.: 'I.'!?!!' +f;;· :,,~,f, the :.~~ter ~~,ap~.e \M~ril~s. !(~\lCh 
~h~t. ""i:~h~ iaVce:r::a,9,,a,q:~,,ghe~~, <flep'~h.ca~ i;~E?t c;1bo.iVe,; pll:'" b~+,Q,w '\0~he 
{5HJ~~c~, , 1t "~~~,, .. ,r~c;:orpe,d,;,~~ ... ,Jollow$:, ,+1-.~,t5".,(w1(\h ·,,~b~j:; f,;L;",st 
'l\~\Ilber, il'\<l~9.aJiFl9 } foq;~" aqg:y;~ \~~e ~9~1 .surf.acF'd and ·the 
second number 1/2 foot be,J.ow, .. ,t;ne,s01,J,. ,.surfa,ce. ", Wb~lS'e ~;,~ater 
table is below 6 feet or" exi.'s"ts' for' 'less than one' month; 6.0 
~i~b sho"'fO; ,'llnde,;. ;g~pthl' . 

h"j' t! { ",' ."~" ~- _ ." "" ~_, _~};" t-;·v: " , '} Ji-<'" " 

, !~t~t}8 '~~~!~~ii~~';1"~;;:f:~J~;'~,h~iSg~:a:~~~8t~~~~j~~~e, .re,g7~n~(z~d 
~PR~~~Ijl't )Wil1tl~r gT~~t' ' :,l:~, tp~~;~~'~~ft~~i ;~tili~~~; ,w~*~~r~ta~~s ,:~n 
, ." < ,.a "1 dug ,'!l.ol~ned . ,~:r:eho,.}.e. ", It; " ~;is 

.~ i .-,' -p- .-" ~,"' __ .. ' _ 1; 'F :';;'" k '" -",' _ ..Y-t ',,' de "'" ~. Z ~ ~.;;l_ ~ 4; ~-~ .'; 

influenced ,,,; ,~£y "71"t"h,~ i:dl.yq~p~~.at~c 
pressure of ,soil water and by 

/p,:r,~ssu~e, a~< .;gr~~~':I;" d~ptjl~, pell~tr~~ed 
,c~," V\~~~" ~,f",!l91"lK& ~~~~r\,:~\, ~e,la,jii91lS 

• '(' ',,",1',' ',I ac,rO'\4s,~. ,im~'Fmeapi~:'~n~-l-flY',~S (' ,~U)9;,u'\Q~!l"r 
f~;g:t:R):,"; " ,,~n t~ t~fill·>:~qEU~;Ilq~; (j)f ,e,viclfj:lnce 
that would ':'~,P,~i;~A;' ii" gre,il~~r 
specificity, therefore, the term 
apparent water table is used for the 
level at which water stands in an 
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''the' '~oilths tha t th~ 
average highest depth 
:thFoH~Jl; A'l;r;:~l,. 

.'" • ~;.: ;}.\ '.i t>,(if,:,: ':, ,~-::::--... " "\ > ,f 

is q<9~' rthA~:,El!JCii,st:~i~A~J~,e ,soil", ~I;il&;>ve 
~Q.}lI\§l<f t:Y~94;:s'" ,,;z:o~~., ,)r1 ,1\, l!fa~t,~;V, j::,ili>le 
may be inferred to be perched on the 
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basis of general knowledge To prove 
,~~aifrrEl w:af~,~F" ~\aq,~\~Ji'~!,) p~;,:qq"qIki.\:,Jt is 

" n,c;~s's~,r:{ 1:~O nPQ§;,:tv:~ ,the:·,iji t.@;;JiU }.,~vel 
ih eased wells placed above',' "rn~'~and 
below,"',t.p;e tl;tess" ~ p~r'P~ab~~ }:."~.,y;,~:p., q~i If 
the wa'tt!r 'in: thEf "well'above . 'theress 
~~~rme:~b&e ; Jla~er, ",j.s; g,G?Qsisten;j.ly 
'nighex;;,~}than .. tl)eo; ot.her tw:o'l"th~L wAter 
~~b,ie .1~ p·';:c'h~~.;< ',' ')'" , t' •. '~ 

.; ," i .. :) « ,', ..c·" 1);.13. 
JS 'i9P~ that .. !i.~si~t,: under hY~f}9S.t~,tic 
h~AP: .. ~, . ,'., . ' '. " .•.. 

I b~n,.e,a;th" .. n ;i..mpe'fJTl;~~~le, .,.J,.~yeri:,·.. f ,hen 
~hi~t i~iPel;J'Q~aq;L;~.:l:aye~! is, ,p:~n;':~:f,At.ed 

'. by. a,., c,as!!d bgrehQle." .. the .wat,e3:;' ,rises. 
The:'~ti,n.al l:~,vef ;'of' tJi~ .. ,wat:er~~: in >~he 
cased 'borehole may'" . 'then be 
characterized as .. an ,artes,iap, (wa, ter table. '" ..... 'i' "'j" ,., ,., .',. 

, ',{--: '-'; r ,:2", f; 1,':, _ " t· ~ ." -; -' { l:~< . 

~re~s, ,wi,th ,t'i~€~r t;~bl~~'; ~9~r,e., 'il;.he 
,sy.flijlce 9f~;!!:t:h~f ,:~pil J~u,q!h ,:,o;'f,\~~h.;, ,1;~me 
are characterized as marsh oFI swamp -
m~rsh ,h~vingi :herba,ceous , vegetation 
t.iiCl '~~~"s, haiJ.~ng '~C!>9dy, ,vegetat,ipn., 

t ' ~ ( ; :, ~~ , i;'~ ~t ': co, 
water table normalIYop~~~~~ts "at;i{<~t:he 
range is shown, for example, December 

,',,: i': ,: ," -:~'c.! _ ,;.' ' ",2 ~ { -- . :Pi: } ~'_ -': " : ';-

. A se:qSHp.al. hi,g~.:'''a'tf~:r: t!api~'i' i~' AP. ,'~mpo+tin~ 'c+~,t;E;r!1~n in a 
Jl}t~R~}:- " '~tl ,~ng~l\e~tin~, 'at\abiQ~,q9i.ciii. u~;fr~,':;Of,' soi 1,":1> !Hr~,! ,~~pth 
.~pd':',p,Rui.ft1~fl. L~ntJ0~ence,:'~"L},Gh~. u,,~ ~. 9l j~O:ti!t:S ~7or"" J.~~lFa:Pi ,'.J~~nk 
4P.s~FP~~,tiJ>n"{{r~~eld~Y'I.c, eetl ;11?¥7';I!e lS:q'ly,tl.Pf\S'd ,11g.nl,¥i\fY ;}~~Pc;~.~,t~S, 

A:','fl!1 .. 1.+pgs" AQd, ,~,lp~~l ,r,oaa~ And ~E{.~!e,ts, and, "ea.~:e, ,of >~XC~y~tl.on 
,'for:to,adfl"ll"ai:l:d" f' SQ.iI.,"~"·' ,e,ii""'" , .' ". ': . sf '. " . 
I_~' .~"; ,1-'-}'?:""ifl ':'':" '\i":.-~-','~ fi~r9P 4 {, ': ,> ¢".e _ ,. J ~. 

4. 'f~~' ~i1~ter ;£;~~).e~,,~ls9 ip,fiui~S:~~""t.pe, ,:gJrS~~t.h' ·of. '9r r?PS 7 ,~' ~~;,',:l,'(ater 
"j~~~tin~~~~i"t~~ '~~~l:.l::~~:n~~~,r~a~9~f~~n~l;;:s, $J~;1v~~ ~~~~~~,. ~~ 
lower the water' table through transpl.racion. A change l.n land 

: . ~, 

, H 
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!1~::mpi~~" ~:a~~ii:~~)J ·f~6;?et!i~~:'iw~;ne!~Yb~~n:n c~~~~~s i~~ 0 
bltan;spt'T'atiCftrt ra1te atid'l"nrat "cap,sY~" a wetter soil condition. ' 
Changing land use from croplandj pasture, or forest to urban 
areas '. wi th 1 S treets,~nd 110ll,;sescovering a,~q9b targ~r, }lri~'" ,~ot rt 

: ';,~n~y ,,~~cre'a:~es' 't~e' \;~ri~~s/tt~~~~~i~n ~r vegetat;ibn Gu;e~alsCJ'~ietl:il1ses l ;»\ 
'"L'l.-i\crE!ased runo£':&: w1!,t.!feT) 'Sol:'l may result. 
,- -;,' K}~:) : ",,"~,) "', , :,. -"'r~:~' "." 

USED IN 
!'} L 

R~t~9 ~S.~i,11.(lf~~~;rSel~~t~d '~'~'(I;' : :~ [J 
r'So'i'l's ','§r'~ J;"a!t:ed fai: Ithe "?~~$h, ~J¢p~cted to be important or (') 

", pe'tenfially'~ iml>or'taJH! J t;c1' users tf~ soil survey information. ] 
Ratings for proposed): (uses are 'given in terms of limitations -"J 

: .:~f'tifr~:~ t~ ~~ ~i ~df1 ,f/~fe~¥li:'ldtfj:v~s't~~t::ti;r~f!t~~,~,), <c~~ghTY'~:~:~~'~ f.~~;~ ~-J 
restrictiv~ features ,are l~,st~'d'r therefore, a soil rated L. 

!'<'1'$evere»g:tves"jt'fi6~§~ ¥~H$pll 'fea:e\lr~~ ,; that cause the soil to be 
'I:-'a:te-a"s'evere'; ':'Tpe1:-~'~lflfia:yCI'1!)er cfthe):- features that need to be ',I, ~J 
,~~:te~te'(Fl:bio\rElrq'omet;~tsB'J!,l (.ij±'m.~t!~t':l:Qns for a specific purpose. , 

'~'TheJde"f'id!:i'ti~n'; of 'tlle'tl\J!"iati,hgsi ilrE!·'as follows: 
.,:;' ~ , ,"~ z'¢ ",.~ \; "-, 1 c· ':tl ' ' '''( 

I fitfui tiit'l!oh' R:atin\;Js 

Soils are ,rf!:ted AI.I! ttlef:r::: "~~~':1ral" state, that 
~9di'~,~,~~t:t(jn "O'f thedsfbil ,'si$te brJ,t:material is made. 
inbs:tt' testli'fdt'iv~ 'featd±-es; 'ari! listed. 
'-'" " ~~ ;.~, "1;' if :- ~'( ''.tj.j;l. K" ~ f' ~ 

is, no 
Only the 

(:-1
1 

• ) ,f l' 

. ~l!~~igr~S roi~~{th&~~~~~0~/ t~l~:;}H~g;l~i~~ li~~~atf~~e is p~~~~~t!~~ f] 
can be overcome easily. Good performance and low maintenance 
l::anf "b~;e*pE!cted. '. r l~,'?:')r' \ .;i ',,:1 '} ',,< .J J ('fn'; ":i" {~' 

.~~ " ;0 ,; ~ ; i 

Moderate is the rating given soils that'Have!,1\ p!iope'ities 
~c:d~!~r~e.~,r; .fav~!!.R~~,\,~~or "the USElh ,T~q~"f1?eSl;-,'~ 9~. lf~.t~a~~ion 
,~,~n ':~e" ov,r<?onie~':9r::',mod~f'~~g ·t>Y" ~~~c,}-~~. ";E±!~)1'!,~<i' ,}~e,!51.::<i!l':.~ or 
'm~ir1;~'e.hance~. i. . DqX~ri~" soin~% ""p'att, . o'f':", t;fi~ I ;J'eartL",tt\~ .~X1?Etcted 

"'~$!F:f~,;:Ih;a'ri~~ <'~e ,.,ft;iC(~~N;:tU:~~:orHA~J:i~,r~pI:~~r;i~~ ,~~e ,~$"'I:,:~oift~~hat 
'>'l:~'S~~$!~15~4~~t)~~,: ~~t}a~ l:~X: ,t~'~~'~s:~,ee'~·:,>,.l'i9b>~., ~,c'.~o~e ",S:c:rL~ls :~~~ed 
'I,' indoe'rate "requ:f're' "treaemertt P. iUcft .. ':. "~'.',j;,:~r~~~.#Ji~1.flt~; ~::~~;:a!I!i4ge, 

control of runoff to reduce eros1oo'," "'~xtefiaea' . septic" tank 
... abso~ption .. ~ie~ds.l * el!tra }~,xccs:va,t:iqq, 0Z:". ~?m~l' Jn~p.iJJF,~tion,~ of )'. J 
""'cett&ain~:e~t~reis ·fhrOt(9h":Jliban'1'P\.l~at,lon, f' 'rhe~' "so'1·1. 'Fore ~~t:Hese tJ 

, s,8l:1~!:·ti 11hjBTll~!ltibi\ i~11 n:ee<1~id':t ';fO;- '~f3ofiEf!!t80tl',t:rt1Gt10Q' '""p'iZans 
" ;~~e'h~t~~:~'y~:}J:~:~lj 'for: J~if{rr:.:~th~~t~~~[\· ¥fin~ ¥ari~:~",~ .~t,:f~~f\i~+~<?~~ion FJ' 

,- . 

jJ 
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c may , irtcludj!! '~s'~epially , ,des:i.gneg ,found~tfons,' 
reinforce'ritentof'·\sti'1:fcture.!,'''s\imp purrtp~s; 'and th~ like. ' 

Severe is the rating given soils that" have ohe or mOre 
propertiesy unfalo~~ble, f?r the, rated use, ,such .s s~~,p 
s19P'es, bedrock ne'~7 ,. t,hesurJac.e rfloodinSh'" high shripk-$d~.l,l 

; 'lpot''Emtial,a: seas<?~a;I: ,'h':i.gh, ~~,~~r 'ta,ple, . bt, '10\9" str~n9th. 11fiS 
de'gre~ of limJ.t~tJ.on'" c:letl~ral!¥ ::"req\1~res" ,majqr soil 
reclamation, specia.{l desigri', Or' intensive maintEmance. SOme 
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o,f ,thes,~" soils, howeyer" can b~ i~pr()ye4 by req,qqin,g or 
rep1C:Sv:i:n~:, the "soil fea~ut-etH"at:' '"lJniits' u'!;:e, , but' :tn most 
'situations, it is difficult and costIy, to altE!r the soil or to 
design a structure so as to comptfnsat'e !'fora severe deg:ree""bf 
limitation. 

" , , 
:; .. "" ... -' .' 

THE,: :t}1TERPRPiTAT:tONS W!LL NOT' ELiMINATE THE: NEED '~FdR 'OIJiSITE 
STtiD'Y « TESTING'l'TJrnD' 'PLANNING' 'dFc SPECtFI:C!' SITES' 'FOa THE' DES'iGN 
AND CONSTRUCTION FOR SPECIFIC USES. The interpretkttiorts'" hiln 
1?,e u~~d as a, guid~ to, J?l,an~ing "m9r~ \"de~a.ile,~ ~nv~s~igations 
and for avoiQing undesirable' 5i tes for at{ intend~duse. ' By 
'using the soil' ma~ and ", ':fi1'terpretatl.ons;" i't is ~:p6s'Sib'1~;, to 
select "si'tels ttnat have the :le'ast "limitafion~: for ,,; an 1nteiltied 
use. • • '; ~ , ; /11t't:/;-' 

Many soils that have a ,high' 'water table have I'~;~se"ere 
limi tatiql)s in ~heir natural condi,tion. These, f~ame so1+,$, 
wheh dra'ined artificially,' may 'oh'ly'have a slight" limitation. 
'Moderrif!quipment aria kn<:)wll!dq~ make it possible to overcome 
mostiIJ~;:'bt' the'ltrttitatioris ,of:' ,'"S'~:i:ils for many urban and 
recreation5ll uses. The degree i 6.£ the limitaJ;icm anp. the 
locat~on' Of .the,. so~l Will: ~d:etermi:tle the prac,t:tdab.'il,i;t.Y of 
developing the' soil for' t:'h:~ iqtended use. No' \donsideration 
was given .io these 1nte'r'pre'ta.t.l:dnsto the siz~~nd, ~hape of 
soil': 'areas, nor'td the" 'pat:t~rn tllt;~Y. form with other 'soils on 
the:J.andscape. for, exampl~, ,~om@ very desirable,: soil areas 
are ,'too' smat~ "in ,size ,e/r . top" i'~r:egular in shape', or 'their 
<;:oncu:r:repce with' l~s.s desi,:raole s9ils forms a pat~ern too 
~ofnp'iex"to' be util'i:z'ed for" tile intended use. Alth6ugh":tlot 
considered in the'" interRretatioQs, these items shq~ld 
influence' the final s'eHection of a. site. · :).1 ! 

In rating soilsfor'nonfatri1"~uses , it is importaot·~o rel\\~mber 
that engineers and otJ\ers~' can/ modify soil feab'lres or' 'can 
design ~br ' adjust' thep1aris fbI' a' $t:ructure to compensate for 
most degrees, 0'£ limi t,ationif.'" < "''tibst of the~~" practices, 
howE!ver, ,a,re pb:i;t:J.:(;, , Th;~ CY~iJI1~r :/'mu~'t:: be willing f'q'~ive~i ~p,\ a 
few' limitat'ioris',""provitlip9 ,tHe "'\ise<lCloes not viola:ee;'cotfunuh'ity 
codes or regulations. ~he final decision in selecting a site 



f9~ . a pa~~Jc,u,:t:;4.,~ l-\se is; .,~ pe:rclfpnal.,, pne. an,d., gen~r91,.1y involves 
wEdghingt~E{ 1;p'st$ ,~or ,.$Jte, p~l«r,~a~~t'~on, an<f"mairil':e,na,Qc'e. ",' 

,Suitability Ra,t~q.9s 
" \_.t" .' 1 ).~.. ' ~ 

.1 

'J$9i!s, are'" 'J;'~t~d in 'their "qClt:urqh~'; A" ~~ate: "Ph.~t i~, ,no 
~ ~9~ifiCa~~~J:l ) 9f ; the.':' ~b'il Ili,i,;te: ;?,P~ ,)ri~t:'~~iql'~i .~~ made. A;' ,r~t:+ng 
'9f good,;~~~ns ,~pe, :,plJ.S h?-,Y~,; ~f;9Pr~rtiE1s tjavprflble for thev.se. 
Gp9d p~~fox:manc;~ ,ana low, m,aintenance can b,e", expecte~. . 

, ~ ::;t <', "'c' • . f '" • 'of '. 
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A rattp9 pf . fa,~,r.:'t m~~rt~' the ,;8'oil .~s· moderat~~ly,~avOfable, for 
th~ u:S~,. One orfmofe,~q~) .. prQpert'!,es Plake. these sQl.ls less 

,oe$,irah;e tna~ tho!u!! ra.,t~;9 ~,~pd. ' . 

A rating of poor means the soil has one or more properties 
unJ~~9r~~1;e $:t0~, t.h,~t u#5'~;" ."p;vFrcorv.~ng t~e un;a~,Q:r;~ble ,p-roperty 
re~gulre$' sp:~c}:'aldes.l;gO, "~xtr~ mflUI)ten:~nce" Qr c:os,t:ly 
~~+tex;pti,qq. .• ;':, "'~' \" >~'" ":,.,,,!,' ';"~ 

The ',limi'tatigns 'c;i;r:""fe:;tr'i,ct~v~. ;,.~eC\tu~e~· ,and ,t;.pe f,eatures 
i'-f~fEic7~~I)9·.a part,~culaJ;'" use', a~,~~\ ,~.'Ptm pn t~e .. t~blr.s through ,~pe 
\\se,,9t "Key., ~ht'~sies." , ,A '; ll,,~,t ,of tpe ~l;t~y phz:ases .Wl th 
ekplanation or definition follows: < 

KEY, PHRASE 
; ~ ".~ 

. CEl!IE~TED': Is AN ' 
CPrfg~KS, CAVE 

~ .'~ s . ? ' • < , 

DEEP, ,'r9 W~~~R 
, " ',I,," ," {~,~ ~ ,j 

DEP'rH ,'TO ROG:,K 

,o?ou~wr, . 

EROQ~.S EAS ILY 
~~CE;SS F(tq:S' 

E~ c,J;;;; S:',fI;~iM~;S~ 
EXCESS LI,ME ' 

I .,J'-- ." 

,EXPLANATIQN 
f <, ." 

'Bo~ro:,:, i~iea~) ai",e ~~f~icuit., to" 
re,;Ql,al.!Jl·t ,Aanq. reveg~taj:;;i,on an.~ ~li9~uqn 
Fp,,~tro'+;l"lonk t:hese a;eas' aF~ ext,rem~l:y 
ai~ficu t. . 
Cepteht~d "pal) i too qlos~ to sur~ace. 
wa:~ls ,;c;>fJqpts" are not' s~able. The soil 
,s ~!R~gitis\. ~~'s ~ 1;1' • , " ' . . 

, De~p to p.rm~n~nt wate~ tab,~~ <;l,uring 
dr~' seas'Qn.":' ", ' ',' ". ", 

:, B~ci~ock,. is·.CJ near tqe $Ur,faCHI' t,hat, it 
ai"f'e9t" spec;{ifl~? ;us~' of the S9i,~ '.,' . 

.So.:4-l hcplds too ;Lil~tle w~.ter foX' pl?1DtS 
dY:~~ng q~y Pttli i ods \0 ' ' • 

. ,SQil' par,t!~p.l.eSt 9EJtacQ ~asi+y ,and 
cause' dust. ' " 
w"tei.EJJ:09,e~ ~o~l ~.asily~. " 
Tft~ 50.11, c(S;it;a~lls J,oo lqucQ sj,lt and" 
ji~al fpr uS~k;;~i' g:r4vel9r ': sapd in, 
[s;w)Ostruq~~PIl" I~" ' : 

Top,muctl. 9~ganJc ma,tt~ro , 
, Th'~' 'amq\lIlt' 0:£ /·A4r.Pbpates ,in tpe sO:l.l 

,i.8. So ,high that ft 'restriC,ts 'the' 
"-, '. ' ;' ,,", .,' . 

'0 

n 
[} 

o 
o 
[ ~l J 

[J 

it 
( y 



[} 
, ' 

0 
~ l-£t" 

~ \:t;' 

0 
[] 

[J 

[t 
Fj 
L~ 

~j 

lJ 

[} 
r~), 

LJ 
1'1 
U 

[) 

0 

EXOESS SALT \. 

FAST "IN'l'AKE 

FAVOItABIiE* 

FLOODS 

HARD, TO PA~iRi 
LARGE STONES 

LOW STRENGTH 

NO WATER 
PER®S SIlOWL\{" . 

PIPING 

)PONIDING 

~. , 

,R00TLNG DEPTHS 

SAL'llY'WATER 

i SEE.J.'AGE 

SHRINK-SWELL 

'. SL I;P·PAGE 

SLOPE " 
'. SLOW, IN'ItA,KEJ, 

SLOW REFILL 

, ' 

grow:tih afi;:inds;t plants. 
}·'I'lie";~Unolintl~ ,6~i soluble salti'n' \the:t,:i;'oil 
'c1i.!s so :hiqh' tlhat it restricts the 
9row,l::h of ;nib~t plants. 

',Wat'er ;1:rtfil!i;}iiiltes rapidly into the 
soil. ' 

. F!eat\.ire§·dt the soil are favoraDl~e for 
the 'ih~errdeCf:~,use. 
Soi'];! f:];;O'Ctd!ed'''by moving water 'rrom 
s·tream ()v::e~flow, runoff, or high 
tides. ' ,. 
So:i7i{ll (jja.!rilY' damaged by use of' 
d\j,i1s'tlirbanct6. 
Dj;f£dI0U,1:t:\lo ·compact. 
RoeJVfragment.s greater than 3 inches 
as~os·s··aff~e;~ the specified uSt:h I"~, 
Th~'~(:)i\lvHas' inadequate strength to 
support; 'loads. 
Too deep to ground water. 
Wab!r'moves through the' soil' 'slowly, 
affecti,ng (t.he sp"ecified use .,.,'~ . . 
The soil is susceptible to the 
format-fon" "oft tuntfelS' OJ!' pifl~elrRe 
cavities by moving water. 
·Soii'(lnr blosed det>rel:'hHons inundated' 
bY"'standLn,- .·w.at:e:~ 'that liS .. ~emov,e,! only 
by pe:r;,col'ati'ion ;·d'r evapot'ransp:i!ratiQI). 
N lCilyer'tltat greatly'rest:t:idtfs,the' 
downward rQc)tri~rlg ·$fe· ~lcin:ts' bbat ' 
occurs at a shallow depth. 
Wa!tfe,r t¥0011sal::ttYi far livesf:oek' 
~ons:umpl(.;(ion:'i~ .. ;, 
Wat'er MCi>ves through the 'soi;l ''So 
"qu'i;~kly that" it aif~ee,trs the spedif,'ied 

, r r >'{ f": use. 
The soil expands on wetting and 

" shriidks.on; dE¥ing "j ,~whi,ch ma'Y.!.aause ' '.' 
damage' to·· 'r6'ads, "" . v, . 

. dams',r'oUi iCl:iing f'Qunda t ions,' 'or other 
':sbr.iictures ~l,.(, I J,. ,> ,j 

~lSO~:l lnass i;s'susceptible' to'(ltlovement 
'cc1wlOIns:lope whEin 10a'd.4ad,· ,.:exe&vated or 
\I"et·~)t\:;." " 
Slope too great!. ; ;, ." 
,W'ater in'f~:i::ltt'ates, ,:slowly' i 1nto·1,the 
soil. '",.,c.,' 

Ponds fill slowly because the 
~ermeability of the soil is 
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Sf1¥.L STO~ES 

SOIL",f~LOWIN,(; , 

S{)BSIDES 

THIN LAYER 

TOO ACID 

TOO CLAYEY 

TOO SANDY 

WETNESS 
: 'J 

rf!s~t r,~c tect., 
R;qck.~~r·ag!1leJlt(.$ that are 3 i'n'ohesor 

',,t,J;e$~ aprq,ss 'Emay affect the specified 
q:~s,:);,. ~ j ',.' j 

,,~.p}~;lea,silf .l\loved and deposited by·, i 
wind. 

, . Sebtle1gep,f Of organic soils or of 
"sQi,)$j;,q,ontaining semifluid layers. 
"Su,i'~~Q,l!e soil material is not thick 
~no\lgb., ~J:)r~:$e as borrow material or 
topsoil.) 
'l'tlE~ ,'soil" :L,S s,o acid that growth of 
pl~n.:t.s ,is'l:'~$\tricted. 

, SO,il "sl)i.ppery, and sticky when wet and 
~lQw to dry. I, 

SQil J3.,oft and loose; droughty and low 
in ",f,e:J;?til,ity. 
Soil ~wet during period of use. 
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*Used, only ,un~.er "fe~t~re~ affecti:ng" in Water' Management 
where other ,entries werenpt approPriate. 

TABLE H: $~I'l'ARYFACILITrE$ 1./ 
.) ,J~ r' • 

The nat.ure of tht ~Q,il is important in selecting sites for 
septic ,tank absorpti;Qn ,fi~lds" sewage lagoons, and sanitary 
landfi,l'.l,s, and in ~liie.nbj;Yfi~~ing ,limiting soil properties and 
site,.' ·fe,a:tu'I';es' to" be ,considered, in planning,! \ design, 'and 
installa,t,·i'ol'l'of these faQil-i,ties., 

I ,,' 

Soil limitation.s, r,a,pings Gf" sligh,t.r moderate, or severe' :are 
given for septic tank absox:r;~,tJ.on' fields, sewage lagoons and 
trench, and, are,a type; s~ni taD¥, ·lct,ndfills. Soil sult~bi,li·ty 
rqb·iI!9;SI<,of· goOd, ,fa'ir, . anp pOQr:,al:'f!t ,given for daily cover for 
landfi1'l. ' 

,,1,.,. . J ' 

(a) ,Re''P,tiG ,tankabsorDt,ign fields" are subsurface systems of 
tile or perforated', ·;pJpe,· tb"a;tr.d"istribute effluent from a 
,septic '"tal'll< into. thei ::natJlral; soil. The centerline depth 
of the tile is assumed~"tol!>e at a depth of 24 inches. 
0nJ.,y, ,the soi1.-,,,· beu;ween ,depths . of 24 and 7 2 i~nQhes ,is 

v. 'cQnsideI'led in,'(, .,makin:g the: 'rat,ings. The soil properties 
and site features considered ,~are those that affect the 
absorption of the ef,fluen';i:," those that affect' the 
,c,ons,tDlucuion J ,of, ,the.: '81sft-em" and those that,:lRay· af.fect 
public health. 
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Properties and features that affect the absorption of the 
e·f'iluent~ ar:e tpeljmEl;am:b.bitl:y:, depth to 'Secills0na~, hli'gh water 
table, caeptiht",to !beB'rock, ,>£ar:nd'\ a shal;l:ew"dept'h to bedrock, 
ice'"o!;·, eementEtd·! ':par:r i·l1teli·£fie ~w'i.:th Linstiaiblations. 
Exces·s Lv;e 'sq,ope may';:oause:' latferald .::tse'ep'age ,and' ~suDfacing 
o£ bhe effJiliUenu"," in .dow-nslope j alieas l· T IAilso:. soi] ,erosion 
afrQ>soiil. slippage are hazal!fd.s.}where·'aQsorption.~;l,elds are 
',insi+alcled 'tin ;,·sloping" soi~lis' 

'~~,i!:. .~: > > .c:'~,,- i") \ ."~ " ";,[ ,~. 
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Sc:ilme'~ ts,oil:s, "tar.e· .,under::laicn· by.( loose sana andl;.;gl1a:yel or 
f'l:la~Gl,t;ured \')bedrock ;ao"a, :,<iept.,h.le.s's.: ·th~n-ft 4 ',fee:hJ below the 
distribut:iY.en (JIines .. '( I'l'l"the'se so;i>is". Ithel(~~b56)rpt.i·on field 
may not adequately filter the effluent, and as a result 

",ground 'water sqppJ:.i'es in thearea.·;may'beXcoIlt::amil'la·ti.ed. 
. 

PercQlation "'tes',ts,"are usedl by ·'"sQmef .. re9ul~b0ry agenGies to 
ev:a~uate" rthe,: . soil "Si·\ i;sui.t'ab4tu.:Lty\ for \s.epttc.;· tank 
a:bsOttptt4ion.,f;'ie'ld,g:. 'Tne'se': ibests.;, should ,.be :p~erformed 
dur~ng the s~ason:) when the wa tel: tabile ""]Z'5' ;;highes;tr and the 
soil is at minimum absorptive capacity. Theipe~colation 
rates do not correspond to the permeability rates be.cause 
bhe,Yi> are'· measuredl ,by' d'ilflfe~ent_ ·.··:methods.; .' Ex.perience 
'in'pic-a,te's that 'soilfs,.hav-dmcg per.eolation "rates' {(tJ faster 

, , thari.j{: ~43 ,'minute's, .:lpeiIr< .. :inch} ".dill1)ction sa,t.is.faQ,t;oril,¥, (2) 
d bet.we:e'n' '45' .. " a'nd ,·eo,; minut.es, ··,per:-·~,.tyincb·. ,: ha¥8,l ,mc;:>derate 

.' ld.ml, tat ions·;. a:I;lc:ii' ( 3>h.*slG>.wer othan~. 60;, minu.tes·pe,r, dn,¢:h have 
, \EJ', ,'seve're"limi tations ,«USDKEW"t1969)",. . i ' '""" 1; 

" t -r ,,~ :~f~ " ;1 . ,;; J,,, t '\ 
In,,'''ima·ny ,;o;fi,J',t,he,· sO!.Lls· ,tha~b" have''', mode,liatet .. ror severe 
limitations for sept1ict'an,i<:l"absorp,biQI),;:;fielcis', ~it lmay be 
possible to install speCial systems that lower the 
sela's'onaa: ,wa,t-er .,table 'Ol:l, to 'i:ncr~ase':' the';Jsize,';of the 
absorption-, ,f.a:elds'L,:sothat satis,facctory,,::, p,er;noJ;'llllance is 
a;c'licieve'O.:r·('8Guma:y '119'7.;;4~,).;.: KdweveJ!' , suchr cansiderab;i;ons are 

",not!·,'lsonsideEed 'in tbj.s :repol!'b. . . 
~:' ~ : 

l/Ratings based on NATIONAL 
Seetion, 403, ~3-78L 

SOILS HANDBOOK, Part 

'r£-,tf,.,.:~ f" "'1 "'J , ~} ,. 

II, 

,( b) .. "g.e.wage; 1:agm@ns ·are (s,hal.1~.w·\ poadsx (icu:ms:tr,.\lct.ed·, "tio hold 
se.wage .while2'"aeroqiG( b'ap.te;r,;;La ';de¢smpQ.~,~, .. Itnl!; sQl,.id and 

',liqu'id wast.es., ; f,I:fa'gopns. have·i·~, iau ne~f),i:)l.y·· l;'eM_l: floor 
"·surround'ed .fDy~·eut ,fs:ilopes, or", :jembaJl~el:lt$ij;'" c<QLf: q;o,Q)pacted, 
"'rel:ati,veiby impervious $ei:J. ,mateltia),k:" A:e~ob:1;$ r;,·il.agoons 
generally are designed so that dept.h:. 'of ':th~ $e!l .. ~,CJe is 2 
to 5 feet. Rel'atively impervi.ous soil for the lagoon 

I \~€'.!h'ooif" and "sdldes is .'de$~J.'q]pi.~1 to}.;min.~!l!\iz~j .. ~';~Poge and 
con.t~amina,t.itln :eB:: .uocad ~,.gr,oun9. ."wa te~. ; 



· : 5' ~:L) '.-. " 4~ t;t, :':'~ "."'+ i" i 

S&;i!:11 pel:meabi;lity i(s ,."a{ er,td€alh p,r(i)p~rb¥ in; ',evciluating a 
',sdil:1 f'dr,.",'sewage,;,.;11,lagoons. llMGst 'rpoXiqas ,soiDLs will 
,.V!eatually ;Ls.eal ,~wbeR:l,:ibe;i.ngF:"'llSefb 'as: ,'la sewag,:;'~ lagoon, 
'fihowev&lt', unbJ'Ylb)~ilthe:y', <do;, { th'e ,~hazard Of"'P011vt:.i:onis great 
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andt JUr" l,S ',d;iffieult to ImaintalLn the:1 OQn:S~,tanb"wa.te~ depth 
t}:teqliir.ed ,'f'Or';lpl'iOpe:r:;d(!)pe~atioR. Soi~s<:jwi tn aii ,perlneabili ty 
exceeding 2 inches per hour:; are ge,llel?cally btd6,,;,pareus for 
proper operation of sewage lagoons and may cause 

foon;tartl>i'Rat'i:G)(;},of,,'shallow wells "i, "Frae:tured ,bedrooMk:; wi thin 
';<:40' itln;::!ftes ma¥ ','Crteate <a't:;;tp'011ut,10nhaz.alid;', . u:S;edi~dck and 

cemented ,pans'''"c:r;:e'ait:e' cCDnis'truction,p:r;6blem:s •. ,J 'j A" 

h;T.he isldpe;)limits;,rare,,,fbased ,On Aihe ,specif:i1oation tbat the 

J :!!~~e~~(i)e~ :~t~~~e;pe~el(e;it~~ie: ::mor;~'id~1~~~~~~'~~' t~h~~i~~!~~ [] 
an, ,:sli'iEobic" envi:'J::€mmsftitJ.], :JsSlope (must be' tgentlel en<l>\1gh and 
th, SQ,!l t)materiaJ. ybh-!ickj,,:!eJlfough av:er;J Jttedrook (,C)r!'? cemented I'J 
'::Z!~~~~:~ke smoothing, f;(!1D 'URi~~~:mi;tY, ofL ~a~oc>n depth L 

~. 'Itf~i;."floodwa:her!,()ver;t.0ps~ :t:i:Ylie, lagoon" , i t inte~f_eresr',:wi th the I; I f-'l 
> fUfhtt:l£oning: of' .t:he~ :·,\liavc::n:!>n;;',d:tnd "carJrlies ii:awa,¥,;' ,;.po!lluting i " 

csewa'<j"f!);!d:before suffic:ilf!nb1"d:ecompQst;tion )has Ltaken place. 
"Orditra,r,ily,,~\t.herefiQre j 'soi'ls slXsceptd.'ble:; "to ·frl:rooaing have-) 
a'" ;.severe·'~~;lfi,inita{tion'; 'lf'or ~*~s:ewage. i lag00ns .• 'i'::· If p ,however, ~ J 
flood waters are ,s1.l!"ow I' fllfoo8d.tig ;,and;atEH ,r,ar;el::y' if ever 

~~~:on::~:~ba~!k!::.~;~~dte;~~il~~~ t:::~n .. ~;~~f.:g t~s,.~~~~~o:ev;~: {'.J1 
beeause 'of "is14'scie'ptt:bi11 i b'V' ,~,tbfd:b9din9.; 1 

Soil,i';,conua.inirng, .. .il,;'arge amounts I Qf' 'organ.iio ,ma,o.tter are 
i'uns,u·p'bal:de "fo'rJ!,; bhe ' flOGr,'~ tof"jf,:the" ;lagoon~;> The ,\organic 
;{ma btelf . promotes 'anae'rGbd.cl ra bhe~Jj' fth,an ,".a.e~oD;li·Cl .ercw;lrorunen t 
and is detrimental .t'Q,c'".phe proper f function·ingot:of the 
lagoon. 

Depth to water table is importan't':' i:f .it", influences the 
water level in the lagoon. If it does, then a pollution 
}:\azal'a ,alsb"',;,~xis;tlsY. DelPth,,~·to waber:;,t:aPl,;t.i i@:r di;:I~egarded 
if,;thei .:iag00n;mpJ.;o(;)r 'has~;. s:l0'W1 y.' q;Seltmeabiel ,sQiJ.;,ma,terial at 
lieais't 4, fe'ee·, th:rick. So!i,ls .. "t:n:at con,baiA" rock, fr.agments 

'~la:re' u,ndesi.t';llbdre,,' ,~sites b'ee-.u1se ithe'$fragmEmttS i,nterfere 
fwi tft""the'; man:ilpUJ:'ation ,and, compacbiQAi. n~ededt,Q xprepare 
,the'; lagOan flGt)~~~·6; ,. "Y" 

. ) i, l"--1:t~:i -;<'.~!ti 

fc)Sanriftar-vr (li"ndfil'l. (brenal;lr~,c'is 'a mebhoo';.mf displ:)sing of 
solid waste by pibacdmg,.re'fpse,:;i:,Ai. S:ucce.ss.'.ive' 'iL'8,ye'r's in an 
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exca:v~tetl~ t~'e'hGh .f'l. The wastqe';' is spread, comp~cfl!d, and 
cON'ered;3daily~'Wlth 'a, th"d!·n.i la'yer" of sO'il that is',ex"avated 

,from 'the 1.tn;:e1tich. whenZ! t:n~\ t.:rench is full, a '!':final cover 
·of soil ,material at' l,east 2 feet,th:t'ek is plac,ed"'b.Jer the 
landfill ... " ~" ',' ,l 

Ratings are based on properties, tq a depth norm9-1ly 
obsf,n:v:ed :dUl:i'iFl<g' I soil mapping. c: Howe!rl\!r"., because' trenches 

'maY,"lbe as deep' as~'l{; lS /ffeet' 0r ,lrtbre, geologic 
'dnve~tigations' are neetlred ,to detetlm·irie' ~n~} paeent±al for 
polJ.ution J of,,' ground' ',water as' well "as 'examination of 
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'stratification{- roek' format tons, a,nd ~~o.:tb9ie ¢onditions 
"that might u

, !"1:1ealil> to the' bohduotiBg' of leachates to 
"'aqul f ers, "weillilis i 'wa ber 'cc)ursE!s, arid otht!r C' \.Jater 'sources. 

Th'el 'pre,'seR~e o'i},'R'ard non'ri~ple'l?'ea'roc;:k ,c~evic'ed' bedrock, 
or highly permeable strata in btfi.n\nuildi'c~t::ely underlying 
the proposed trench bottom is undesirabl~ from the 
standpoints 'G£',excavatiioh and pote'ntial p6lhitJon of 
underground4 wa,ter. ' ' 

I., 

Properties that influence risk of pollution, ~~se of 
. ,",':'excav;a:~tion r' 't~affit::ability:, and" 'rev~'9'etratiion ar~e:"" major 

!-"GoFlsideratiions. ", 80,1ls' that ';f1000 or) haVear, water' table 
':;qqi thdn' the depth o,f ex('tavation 'prf:Hsent ., a potential 
:poyllution haza:td :andrcausEPdif'.ficulty in ~xcavaein'g:., 

t .'. ~ ;' ,_]' !~ $ ,. , 

.. ,'"'' Soil sl;i(l)paJis ab 'impor',tant', "consideration beQaUse it 
"affects the work involved in' road 6onstructiai\" the 

performance of the roads and the control of surface water 
·i"ar(l)'und the landf'ill. ""Sdil slope may also' cause 

diffd:culty in\, , construation': '(if the trencnes ','liiher,e the 
trench bott<6ltts :,·rtlust be' iltepK f'level' ,'iand oriented: be : follow 
:tlne} :con tour. ' 1 L f' ,'" . .'1 

Soil slippage may be a problem on certain sloping soils. 
~ , 

, ; " .... .; ~ , ) 

The ease wi th which the trench is dug and with which a 
$'oi1;' . Gan;~I'be" usedt " as Baity "a'rid final ct)Mer Hi:'! based 
largely on tielOb'ure~.;, and Y'"eontsd.:'!'tende of,:the:'0'aoil.' The 
,t'exture ,a'nd' "colisistence Off 'a soil 'deh:ermine&';:'the degrees 
of· wG)'rrkabi>li by df·,·~!th:e:· st])d~l bc$th when dry and when wet. 
Soa:ls ,that 'are if plastiC: )t1n<l1} §ttcky when wet' are· difficult 
to VeXG8vate,"",!raa:e'j . 'or 'compact' and to plade' in a 
uniformly thick cover over a layer of" refuse •. 

Tene :iuppermo's,t ;:p'art;.;Of ,fhe: final' ctli')ver;"~hQU1d be soil 
maitl!!rial that· is" ,favc>r,;a:b1.i!'" for ;e~he gro'wth"dfplants. It 
sRould not contain: exceSts:sodium' 'Or . sen tand "sheuld not 



( cr1 

, ' 

b~i,)~RQ" .~ci9- .<j"j<In~omp9-;-j,$onifwi th ~Qt;llfu::,,J l1ol:ti.zons,,';' the A 
q<?,:i~"n ! in,m~§t ",sq~l.;~J. hA"~ ~~ the 'laes}.; t .w'erckabi'l>i ty and 
h~,Slh~s~, c~':l!:en\;, off o~gjln'~l~:1 matt,er.. lPb,us', ,·for .y'a, trench
t:Y:P~j'l J..~fl9f~J.I:; o,~era.t·Jsm J t, ,m~¥!:. be desl.::rralgl.e j to stockpi,le 
the surface layer for use in final blanketihg. of the 
fill. 
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i" ",":l!1 . j " ' "', .,,"~ 

§?nit;~t):: ,1andfcill,: (area·)r .~~s; a me~h.(!).d 'of d,isposing of 
#.iJQlid\ i;}'la,~,:te 'by, Pl:,.a:o:~ng iefus,~,. in 'j$,uecess.d. ve layers,!~on the 

:",!f,ur.~,~C?,~ C?j~" the "~~i\l;.,,, . Th:e ;,wq;:~te i,s, sp~ead;, compacited, and 
, COV~X;~j9, .da~,lt:y Wj.th a~dj:.hi:n):;layeil'i'''<i1~ \~0i:1J that, is" .. imported 

j from, ~,~R~;;S~ ~~aY #,PQJl) ;ltbe: ),i 1;H!,. .i\ ,;,final ,dJ0Ver ! Qf soil 
a~rile~st ~,fef;~ . .i ~q.Jp~c;:l,.S ,p;>l?lced, ov~::r>j:.he, a.andfill" when it 
i:J 'C;::t9!J1PiJ..et;:~Q.;I !:P;+,ope;;r~,j.es:,.tn:at '. in~lU~l)oe tX:aff,i;cabili ty 

,,~pd ,ris.,k, Qf ppl,~,u,t;jion are', the QlJll'Yb cQ),(ls,i;derat'ibns for 
~ a;sa s,aIt,it;,a~y jland!fill~. ;, " " ; , 

~" , ~0 ~ .p 1 ~ '".t,_~_ f " . '; 'f ,,' t, 

",Ft9!Dd~pg ~S,t ~ ",~.eri9~~ pr0l;>lem, Q,ecause, of ,the risk of 
washouts and pollution downstreamaJllCli:, the· di,fficulty of 
moving trucks in and out of flooded areas • 

.. ~\:t ~.;j ; .' ; ," l ~ •• _~; l - j ~ ~ , ¥ " '; t 

'£~pmec;t);i>,;t#~t;y\ )f ",t:he' ,~oil'1, i:s, an,impQl:,t:ant !:;consirde.r.ation. 
I.f"jl?~rl1!ea~j,;iLii.bYo is; top r,a:pid,. Ce>·;" if fnaot1ured "bedrock or 
~r,4ct\.\red :c~P.l~nte4 p~O' 4g!e"c.cl(l)se t~, t.:be sutface', t'he risk 
of 'rtqe leach,a,t~qont~m~na~in(j')waterl"sJilPpJdes is 'great. A 
high water table may also transmit pollutants to water 
!,~pplie$ arM~\ ~~is ,,~,;l.~;k,ely" 1;9' +estriot 'bI;iuc)s"qmovem.JIl,t., during 
th~, wet: p,,,r,ts J~( the year;., ~.' >'1:" ; '. 

, J" ~ <; ~ r ~"~.; '. ) ~ • ,!, 

Sl.ppe is, "a c~Jls;i,de:r;a,;.~i::pn b~o,~'qs~ r of the eJStra..l ,grading 
rci\eiui:r;adl' "t,Q J!:,\q\?lin,~ai~." ; 3~ga(J$ ,OQ" ,,10ping "soils. 
FlIlft~;e~m~:r;e ~. +;tl,-cqt;t..te.;' m~yi f l0\f a,lon,g tJ.ko:be; sdi 11, sur face on 
sloping soils and cause difficult seepage. probil.ems in 
completed fills. 

t- !' \<'~ i ~ : { "'<: ":, L.., ,-t 

S01l s'lippage may be a problem on certain sloping soils. 
;; ~, ~." ,! M :~ • ;- {t 
D.aily!.:·c(!)Ver' .•. :6or lal1dfill,;~{iis ,". the>: soil,; mateJ;liall, that is 
a~pl;beqH, d;ail¥ ~Qc\ \Cs:lUlp.ae:t~d· solid" .. l,lwa.st,e tin ,a:il" ar.ea type 
,~aQj;tal(Y:1\ tall.df.i,l!.: ,.Th,e.., C9V8,rr' Imater:,ia'l 'i,s ,obtained 
\:o~,fsite, t~an"PQrted.,..-' aOg,~ S:Plt'ieao.· QO" ,t.he "area,. The 
+equ~+ed . ~oil~ <¥ha:tii1Q.~e~i3t.i-,cs, j'"el;at;i~e "toj,poth cilc;l!ly and 
f~I}@l cov.er ,ma,te;,i5l+" .·are ,'neaF'liY,~f!nou<J~ 'a~ike ·,for one 
rating tQ .s,.:rs;ve t 1 • "'r " ':. N >'; ,\.\ .", , . 

Sui~~b.~lIity:?,.,Q)f' af.,'*i(i)il "')ff~r,usej as '~o:V;f!~~q.:is ·,ba:sed on 
, ,:p~Q,p~r~i,e~·~ .;t,ba~ ~~e:~!lect, w~lrk9bili·ty" e~se. of, diC]Jg',i,ng, and 
, mcgy~ng:, and (#5prea.diflS, ~fthe ~'!:Qlaberia:l "oveJ;! the r.£use daily 
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. during Dothnwet -and dry} pellt!ods'i . S<:1:iils -that are loamy or 
" , 'silby, and'-'free ·of·stdne:sL"are bettie'~j; than' bther soils. 

Clayey soils, may ,be,s,t-ick~ ,and.: diffibult to spreaCi; sandy 
soils, may' be sl1,b)e~b:· 1:.'0 'sOil:. 'olowinej': .. .' 

The soil must be thick enough over bedrock, cemented pan 
or water '.ltable so' that "mat.&laal'/' tcao" be'removed 
eff'ici,ently:and . yet leave' a borrow' area' that' 'can be 
r.evege'tated. Some damage tf€f·the berrow area is e*J(ected, 
but.ife reve'getabion' land" erosion) oould be serious 
problems, then the soil is rated severe. 

Slope tan-fects, the ea'se of e~<l:avat:'10n "and movihg of the 
cover·r-f'·'tnaterial. Slope t alsO may affect the final 
ccm,fi91Jration 'of: the borrow! a·r1ea and 'hence runoff, 
erosi:on,., and i:reclamatioa. 

, 
'In a<idi tion to these r:f'e'atures, thesbi..ls 'sel'ested for 

IF dad.ly cov~r o·f·t !landfill)shoUild: be ·sU:d.:tab1L'e for' growing 
,I, planbs. ,T>h'ey should. 'hot oontain silifnificant amounts of 

, , f· substances. ·toxie to. plants such· as; a high 'content of 
:~pdium or salts1.' 

TABLE'Ii BUILDING SITE DEVELOPMENT 
,~/ ' 

;' . ii" j. 

Soil(·.pro,pertles influence development of bu'i.::ld;irtg l sites, 
incl\:lding tlll:e select-ionlof d the site ,>·the i desl-gn" 'of .t:he 
structure, 'boRsctruction i ' and ·!after CoruJ,truc·tion,'; pe'r'formance, 
and maintenance. 

50i'1.. lim'i'tation' rating,s,; of' slight, . moderate, . and severe are 
given 'for 8ft'allow e*aavatiloriSi'dwellirfgs: wibh"and without 

'bas:ements" small ~"cC)ininerciaa> buildings,' £ local roads and 
is,t.:Eiee,ts ,'and' riawas anp, landscaping. 

(el,) ; Shal»ow excavations 'ar,e' t~.enches or hoiles' dug i'n ,the soil 
to a ,maximum' .dept.h of,,~S or '6'feet . They are used for 
pipel.ines, . sew$,Dli,nes, teiLephsrie; andi power bJransmission 
lines, basement,s}' ~ open· ditches, g:rave,';' stites,: ~and the 

. ~ike. The excavations are ' .. most ,c ""itommonlyinade by 
trenching machines or backhoes~ . .' .,', 

The ratings are based on the soil properties that 
influence' ease of. qj;1ggi'J'lg .: an.d th'e ,resistailceto 
s.loughing.k Depth and~ hardness ,of bed>rock or cemented 
p>an, the· bulk· densi,by of :,bhe soil and. the! amount· of large 
stones influence's the ;'~a.se.ofi d±ggiR~N'!' fi.lil!ing, and 
compacting. Depth to the seasonal high water table and 



, (Q) 

(c) 

,flo.Q<U.n<1t may_. L~estri:eJ;.' t.ll~" time tb.at, bhe .. elXc~vabions can 
. b~ . made ~"', . S~ape ,>;j.n~,l\len~~s·L ~h~.· ea..!le of uSlj'ng :digging 

m:""c::::h:!-J,l;es"!.,, ; t :Sp;i.l: ; t~i'$\~llLfe' ,qQd ':j> •• ~d~pt.h to water table 
influence the +~$.i$:t~nce ik~ ,sloll1gh;i,n,g" Soil slippage may 
be a problem on certain sloping soils. 

, A :1" ",;,"t"" , ; i ;.:.: '._ ~-\T ) • "'\ .) 0 ; [. 
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., Dwel,lings ,·,wi tho.ut~, ·basements a're s,lingle-family houses of 
thre~' st~QJ'·li,es ar'fless wi'7thQut basements. .The .'f'Oundation 
;:~. a~:,sumed t'Qbe;i spr.ear.i1, f~Qtr.ings; of reinfor(!l~d 'concrete 
builj;! on un,d·ist;:urbed ::;oilat a .depth .af·2 fe'et. . 

The ratings are based on properties affecting soil 
;str~ng~p ~~d ."s~ttleUl.nt under a " loadf and ·;t:hose that 
af~.fect .. §~~ayati~n aQ<!1 cons·t;ruqtion c'C).s;ts·. 'The p.rQperties 
affect.~~g ,soil ,ScbJi;engi;.h, ian;d set;tle.roen\;:·are pll'esence of a 
high water table and fl(i1).~din9;·;:.and the .l.!shrink-swell 
behavior and compressibility of the soils. 
GQmQ~essJpd.l'itYi i, ,li·f\·f;erred.',:. ,from, ,the·" Unified 
claIlSifi;G.at.jl~::m:. px,p}?er,ti,es t influencing'" the ease and 

i '\,amgnmt; a.f e~c·avatiQn, are~ flooding, "'hdrgh water table, 
sl:~~e,:, deptb '~o be.d-rock. or c::::emented, pan,;· and the amount 
of coarse fragments. Soil slippage, may·, beal problem on 
certain sloping soils. 

Dwellings with basements are single-family houses of 
t~~~, ;$'tQrie's or· i'<less lwith basements. The ,foundati.on· is 
aSsl;1.rge.a tQ. ... be ,spr.ead· footings(, 'of :.'Feinf<l>.rced ,doncre~te 
bU1il,t on::«und.i,s·tll1:;-bed soil, atLa depth ·of about 7 f.eet . .;.' . 

, 
, ' 

The ratings are based on properties affecting soil 
$urength, an,d; ~,~t:~leme~it:. v.pper, l~;~d.; and those,"uhat a,ffect 
excavatj"on a~d, oQl')str\,l~t.i0n ,,€os~ts .;":) .. i"/Dhe propel.'ties 
affecti;og '.·soil . st:rength and; s~btlement a're the'} ;p.res,ence 
of ~ high water table and.·fleading.,., anQ, t;tlhe,shr,ink-swe:ll 
behavior and compressibility of the soil. 
,Compre;ssibi~lj;ty is l'i,n1fe:oreq": ~~om·. btl~· ';'Unjifhied 

, ,e.lassification. ! IPrfbpertiesL infl:;uencing' . the., ease and 
uamo,\lnt 1.o,f:, exe;alVab;d.G')n·.,"~alte' flaoding,"·'high'.,wat~r table, 
'Brloge" deptbf~:tO. bedr:ockor Cl!~mente.d; pan, .;and~, ,the amount 
o'f cp.arse"f'f'l:'agments., Soil" slippage may be a ,problem on 
certain sloping soils. 

,~ ,Ii ~~ / 
, ·(d)· ,Sma.!l· comme,rcigl,qp bu~.l.ding$ a'!t':e less than;, ~3, ,stories 

;, ,wi tbout' ·,ba's;emertts. ,T,ne; f.oundatioA; is 1 assumed.· to be 
'spr,~ad' fQotingts of ·"tor:eblforced.· v concrete; ,built on 
i,und::i1sturbe.Gi : sC;:d 1 at. 'a depth o;f' 2 feet.· 
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The ratings are, based on. properties affectin,g soil 
st.~ength ~ ana ..~he~! '~et;t+~m~h'erz'uPd:Eir" a f'rQid'<'and ,- thb!s'e that 
a'E,ftect '~Je;xda~at!:j;:dp'~ari]4 '!~0hs'~rU(;lt;bJ:1·qq!j~~. l:'~'The .pr'C:~p!erties 

"'''ai£;~~~~~~g, ~e,i~ :1s:~Fep9"~fl :and.l'$;e~;~tei\$.~t·'~f~~~pt:e,~~,hc:e of a 
h!bgR·"·'w~tter· 'ti:abI'e :. ·?lrli'a.~I:.'I·f}:ot)~i~~Y/"'·ana, ,.'~ge' :f§~~tn~-swell 

Lbehavioil' '.I '%;·and 'J "~o.nip~"@!~si'b,i'li't.'y; \ of' ,tl\e soil. 
a0m~re's"s'ibfJlity'i' iSru 'inferre'a 'A' ffo.rit e&'e' 'Unified 
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cla~sif!ilcat.:ion::· , r'r6pett,ies ,lhf+uencing the e~se and 
amdfu.fi;\fj·of e,'»eava."'t::i!·orf" are,d'fTdOdi.ngi

, 'High ' .. w'a ter' ta1:)le I 
s l~psel " de{fth1;: . ttf bedrock or' l ceman teQ plan, 'ariel' tt}le ,amoun t 
of rock fragments. Soil slippS'ge" mAy 'Se' a" problem on 
certain sloping soils. 

(e) Local Roads ". and. streets--Limi tatioQ ra tiJ}qs arEt. gi V;en fgr 
tl'n~ lise. of"'sei1's~ for' cGiijs,b;.;tuQtqrq;>t1of ~mpt6ved 16ca:J:J;~Foads 
a'ad 'sb.rfe'ets~ '~ha'h have" a];!1:i.wec1~ner;, sut'!aein4i~'~c.onu1l6n:rY··;df 
asphal t or ~ jedtfcliefEfLii-an:a' t'lfat \!Lre' 'i!xpe(f:·t:,*o,,:, ,tb,l .. carfy 
automobile traffic all year 0 The roads and streets 

"4~' constst 'i&f ,'(lr ;l'the 'und~lfly'iri<1 lo'a~l 'soil,' matetial, 
wne~lM:erL Cl1:t! OF fi.frf I that l'is ,:ealled "'t:.he sdbgr~l'de',\ I,' ), ,(2) 
Utei'j ba.se\;t mat.erial,' liim$iJ's'tabfiiz'ed '~oil, sOil.1cemE!At 

"sJiali;ilitzied 'w801'1, 'gr:av'eilf or crus'fted: t6aaT' a.nd ':('3 h':" trie 
l/a.rct~a:].{Mft'oad'''sut'fac~; o'rJr"st,reiet·, paV~in~ht, 't.hat . if's i':\EHth~r 

, i'ftle~'i,i5ire,j,,( as:phal·t.l:,) ,;, tig'l:d'(:cOlreretfi~)i~, 'or g:ravi!l b~:£'th 
binder in it. These roads and streets are graded tof1lih'ed 
water and conventiQnal dr?linage ,m~a*,ures ar,e, provided 0 

~~lith;';"pr6'~a:Dle . ej(ceJi~iort i~f ,·,the .Il~tdl:'surfacer \~:tthe r6~ds 
«and's tree~s' are Du:idtu miifnly from )the" 8'oi l'at;"h'ari4 0:" " 
~ J ", " ( t~c t: A-~ ;;:~, ,t'{-;;'t- -J l' '; "~>!I'\:'i-·f i:' ,. ;--

"';Vhe ;~~roperti~~ th:at affec't', loc:al\~htdad's\mandstree:ts are 
!, ·",'tfho'se(~!that"<tffflUeiice. the. eJase';"(sf ~xca~vatiiOn i:anQ ; grading, 

:al.fia Y,trafi'id,;/ scC~ppottlng 'capactu:y;f ~" ~Tne ,,,prQpertl:es that 
a.,fif'l!et': ~,he.";eas'e of excpvatHci'h: ind"" SiJradiIiCj.1 a:c:ei ~depth to 
'bedrock' d>ii'" c~merH£e'd:' 'p~~'/'GdeIPtfi t6i~watDe'r ,tab]'e~",. f!ll~oding, 
o'J:l'f! amourtt "ef f 1a~ge"'1 s;b,ne's';!and ' .. SI!l!6p~~' j 'l'ne. 'p¥operties 
that'·af'f"e~t>ltr&ff'l.c::;,s:uppo'r't'ing~'di;lpaoltyr' ares)'s'bil::y:~;tren9th 
as I': in:!-erred( 'fi='l:)m 3§S'SHTO,li groUp' i'ndex" and ,. 'Ute" Unified 
classification, shrink-swell behavidr,': 'potential frost 
action, i;lnd depth, to hiSlh, water, ~able •.. Soil sl~ppage may 
'De a' ~probl:;eril;' 'On certain'~il(::)pin§'" soil!L . .. , '" 
'" ~ <;) . ., '" ,; t, . ',': ' "i' i \ ,l 

( f)' La~nsi 'a'nd . Egrrgt§'C;:'cibHffl.l.l:JThe' sdil:s"a're ':'ratied for· their use 
.; in~}j es eab]Jf:~sff:i.nq ~\\ altai "'inairltairfinCiJ;~;9 ti:ifl for' rl;·aWns, and 
1"'~rhl!imeA,t141 ttecls ~i,l'a,ffd' shr'Ubs p for~ ., residt!rit:;ial type 

larid!scap:i.ng oj " Tlf~:t:'~ratings p'Atre( ;~~sed:il;on th~J,'useof soil 
mate;t;J:aX" ;~tl t:'he leeatfon'w·:i!th·'.' some land) smoothing 0 

" . 'Ir~~t1~ ti!io'h,~ ma:;y~br may' not::H:Se' 'nee~ded anai lis hbtacti teria 
, "i "f'C::fr 'rating 0 :"C 
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~' .~ ~ c, ,'J <~ . ; .'. \~; '... 4 ;,. , ['Y'" #,~ , 

.'~he ' p~opelf~,i,es . C9n~i.gerep: 3Il~~\ ~hos~ ~A~t I af'~ect, plant 0 
~rowtb ~hd :tr~+fi,c;;c:t,pili tYclp.fl~:r;es.,t:~b~ishin.g yegetation. . 
Th~,.:'l?:Fofle.t~es ,t,l{~,i {1f"f~cltfiplp.n~'lg;Q~t3 ~:r;e thEL~0ntent of 
s~lt,.,?sodA~ "a,nQ s~},f,~QA~9p1a,,,~:}..al,~, ,;Sloil·,r~c:tct;t~;m." depth rJ 
to 'tia,.~,er taqle, drPlh !:q:",~ed+9R~ ors .• roente<;i pan, and the . 
la.vail.~rlf>.+e wa,1:~r, cap,~9i ty 9f th~, upper .4·Q i[).ehes Hof soil. L_. 

'l'e~ prope.r,ti.~~ t~hat, ,aff,ecb t+~ff;iq~bili ty: after 
! ~ veg1et?lJ;iqn ~;s e,~t:ab}.i:sped ~re ffl<i>odi:~,g,~etl1e:§s" slope, n 

stonin~ss, ,all~ kb~, ~ount "of clay" sand Qr orgao;tc matter LJ 
, in" 'thei;, supface, lay,~r ',; , . 

TABLE J: CONSTRUCTION MATERIALS 
, • ',1' . > ,_ • -~" ; _ ~. ,. ,? :; , 

'~ui~a~ility ra:ting~ 9t ~:~Lf,!~! 'or QQ§U: ~:r;e'9iyen ip!;: soils 
lls~,d ! ~~, ?l)sQ~,~ce ,0f ;J:'oaqflt:tl, "aIl9 ,. top,oil,.,;, '! ~R~t;i.ng, of:>,probable 

,aI)d improbabl,e are gi v,enfor sa,OQ .and glfa:vel. ' 
. . _., ,_.' '. I, " 

, - ;, \ ,; , '.~ 

A, ra,ting of (probfl,ble m~~ns.th~t"fon the b~sis of the, ~:vailable 
~videncer ;p~ sC?,9rc~ ,m.terial ,:i,$. ,1:U~ely, tG), q;q,eur ~iJ1 ,~+ below 

, tl:},~ ; soil. ~,,;ati.1l9 ;of imp~RQ,ble: qleal:1!l,, that, tl1~, source 
,material" is unl.ikely, ~Q occur. wil:tA~,R or be,low !}~ne ,soil. This 
ra,tin,g ",does,., not a.onsider ;1:he· 1",quali ty, Of .• the .S9u:rra,e, JI}\",terial 
b~9 au se 'J~:ual i t y d~pench~ on I1qW;. the' ,~,6uroe rna t~J:"f::i:a).: ' f~ i 11 be 
uS!td1•• ..' :, ',." " "" " " 

, :. . : 1 ,; , i
o
' , ~ : I I 

ROB;dfill;-:-'i"~o,ad~.ill cOJlsi~tSi¥, ,O~l . so~l I!)~t"ierial ," p,hat is 
e~c~y;a~~p . f)~pm,7tr):Lt$ ,0rig,~n;aJ,. pq>si~i9f;l", aIld",.usedi .in road 
embankments elsewhere. The evaluations for roadfill are 
f,9r low emQ~J:lkJll\ent~,,·gene:r;ally :J.es~ tqan ,6 ,f~et .a,nd are 

,{. fesS, e xac;:ti,9i,,: .. JIl ~es~gJl, than rqigh e,ro.ban,~en;t,$"" ~uch as 
us.ed, .;i.n ~~peIt~ighw~y)s. ,:r.be ,:rClt;i.ng ~s~ gi ven . fqr tA,e whole 
,spil;,;:~rpj1l ;tl;l,e sy.rfac;:~ to ~ dept;h o,f, {about, 5 ee~!:, based 
on, tpe,. a,.ssurppt~.Qn UHi~~;;,::so~~, ;:ho;ri~~PIl. w.\~l be .~.mi~xed in 
~p~,9in9Jj" dUJllpJ;!)9u an~ s,p,+~,a,QAn9 ~ 'i' SoiJ-s j!,re ra;eg as to 
tpe,~,mpUJlt7 of1 m~ter~a;l, av~q.abJ,.e ~o~, ~e~c~~yatipn" the ease 

lof .,,~p<cavation, and hoW: w~ll" tbe ,mater~~l, p.er.forrps after 
it,: i~,io f,plac~,.. """ 

, 

S6il p~~perties, th~\~.1 ai:fec\:",,,~the ,all\p\lnt ",Qf, ~§lterial 
available for excavation 'are thickness of suitable 
(l9aife~i~al :::,a,b~ve,,~b~dfOG~;: or ~,t~~f: ~~~!:f4~1 ')~;hat,~:\~f "not, as 
sU.i,j:p.ble, ., ~q, pei,c,.m t:;, 'Q~: c~:pa:r;-.II~, f:r;>~C;bi()n ig~ea te~" than 3 
inahes,~ depth. to ; I1Lgh wa.t;.,r, t~q+e ),and ~~Qpe are 
prQP.rt,~es :that f , ;ipcflY"nce t:he :"ea~e~" of ,~~QA:va;tic:m,. How 
w~,*). bJ}.,@} so~l, ,perfor",s I:~n p'~§.ge ·;l.f:l iIlQ;ica1;:.~d" .by;;, AASHTO 
classifJc,~tij9I)r land ,grqllP' ,ind,x 'J .• anp",( t,Qe', . ~·hr,,i.r*-swell 
potential ~ Some damage to the borrow area iS~lCpected, 
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. "; ou~ , ~f, · .... r.~'l,7~etatit>~, ~n~f . ~f::~S,~?~ . C9n~.::pl\' '<)H9u~Q.become 
serit1Us>'~p,rl?b.·~e~s( tli~h :t~e ~oi.l ~'~i<:I1a~.~p.; ~everel.' 
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'~i~n,d--~~pd .. ~~~' bqtl~trB'b:ki'on:,::!qater;~J,: "if?~,f',~~~:~llY qefined 
a:s' the': '~iiE!', ,,'q:f garticles. r~ngingj :. fr,om Q .• ~ 74,(, ~ ,( sieve 
#20'0") th' 4.7'6 min ("sieve #4 r in di,a:meter t Sand is used in 
great quantities in m~rly kinds' ofdonstruction. 
speci~ica~ions f9~ .. faaq,~ pUFF9"e f. xa:q~·., '1i(liely -, T1}e ,intent 
5)f,t;h~sJta\~in9. ~~":t9 shciW Q~ly, the .~:r,qqal?ili ty'of,. finding 
mater~,a! i,IT, sU·l.~able qU2U;>.tl.ty_ ':l'ije ~'1;t~b~lity of the 

1 safld fpr st:)~~ific puri>Q~es ~s not e'v~1}l4t;eq.:, ,'. 

The properties used to evaluate the soils as a ptobable 
s,!,:"rc;;~/}"or ~ap~t.ar~I,~?~ ,g;-ain ."ize.)!~sJ ,,~P9ic~te:9;.·,by the 
Ulll.~,l.~q;!4,~oi:t . Sl.p.ssl.f!p'at;t9Il{, ~f1e' t1;i).c~~~;s~·, of: ,th~ sand 
l~y.,er., .' 'and. tQ.~ amoupt of rpcJt trag;~erts . .,in t,he soil 

. materia'l. , '" 

If tfifl! lOiJeSt: l~ye.r 'OF the 'soi 1 CQqt~ins sap4, 1 the soi 1 
is, r~t'ed',as a t>rqbao1.e,,~purce rega:(dle~t~'~,9f thicrkness. 
Tite . a's s Q,tnptl.oq is :t,hat t:;'ne saJtQ, +~~et-;.Qi~low' tbe depth of 
Ob~ie,rvft'ioe ex'qe'~~lJ;';t~~,)n~r"mJ.iItt'·thic~ne's"s\ ' ;,,' :' 

Gra,jel-.2:Cravel 8,.::; a:'96hstl;'\lptidn' I'!la,'t~tlal is .... de'f'ilhed as 
the s'ize of''''particles rangH.19 from' 4~:'76 mni (~:(i~ve,,*4) to 
76 . mm (3 inches) in diameter _ Gravel is us:ed~ in great 
quantities in many kinds of con!JtX'uc~,~pn- ,Sp~cificCit~Rns 
for each purpose vary widely_ ~he i~tent df thi. ~a~16g 
is to show only the probability of finding mat;:.~r~~l" in 
su~table:~4an~i~Y'_ ,Th~ sUi't,aQili'tyof ttte,.,gr~Yei for 

'''s;p~'cific purpos,~~.~ish,o~ eva:lp.~fe9.''';'' ,,' 
c· i of. Jc ,- _, -. (oF , 

"" _ ¥-, ~_ ._ ',' . t :c~ P 'f' , _ "!' t-~)! 

:fP~ , .. pro~e'~~ife~' ~~~d, rtoe,v4~'~/~~,t;re" t~e: ¥ ·s.9~1 ~s ~,. ~tob,l:)~e 
Sourcefo'r 'gra'lel .ar~ c;rratn si~,e ~s', l.nQl.ca~ed py . tije 
Unified Soil Cla:$sif{cation';" tl1tf'thickne'ss' (5£: the' gravel 
,~ay~r . ,and ,t,he ,all\P~~t 04t rock f'J;ag,lll~l1t;:~, j,~. th~ ~?,il 
materi~l.·· It. the 1 owe s't l~yer bfAs '"t,lil;! sOl.l contal.ns 
gr~:i};~J; 'th~, "s';'Jl"tf."$;. ia~ed~~,a,' prQt;>~~'fl~ s~k~~c~, regardless 
6f 'thickhess.' . The assutnpt.ibn'is 'that t:11~ gravel layer 
':~elo~ the" deptf(' CJf. observ~tidhel6~eedS" ':the 'minimum 
tHidkness'." .• , 

(d')" T06~'Q¥,1:':'-Th.': "te7£n~' tI~9~s'Oi~i"~,)1a~,~:'~e'Ver~x .~~,n~~gs,., 'but as 
used . her~,' t.lte. term descrl.bes sOil ma'terl.a~ .. used t.o cover 
art . ,La:i"eit," so ·.a~\ "b:f ' ,iinp~bv~' s~i:fr4b''ldi tJon's for 
~stabli$'hiftent '!'aI1d tna'intf!hanc~e "Of' adapt~d:'~*e9~ta~icrn. 

,::,' ; '" "!j 
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"ih~ S~~ff ,.~J;c;i);>efti7~fi; 'tha:t"'~re' \1seg t9' :"~r~te .. tpe 89il as 
topsbfl c~:t~:·~h90.~~ that in~lp,.~nq~~ ,pl:8.I),t, gJPw~9" thp~e that 
influence c}.pe. ~,.~e of excavatio~, loaQi,~~, all~ ~p.feadingi 
and those which influence the reclamation of the borrow 
area. 
'j 

,~h~"P~Y~J~~;l,l' 'ltd 'i1)~mic,((li;.~~~i}l: ,~;t;/o~et-ttes" t~,~~:, 'iq,fluence 
'f;)Jiilnt, "gr(:;n~(t'l1f,)3.te tl:levpre$enc~t, Q~, t:o~ic ~\\PstC\Q,~es, soil 
-reaction, "'and'Uios'e properti'es 'whicn are 4qfe';rll';;ed from 
the soil texture such as available water capacity and 
fi\~rtil~ ~y.; 1'l\'r' prop~1rtit!s , tha~n ~nfl\JE!Q~.e ,t,l].~ :~ase of 
~~9avat~'o~<t ! Iqa~li.Qg, 'P-og: sp,Fe~9~·q~ are the i ,.amQ~,nts of 

'r6ekfr~9lJ1~llt~~ $.1qp~,: ge;Rth, tc;> the ",a,te:r; ~aql~" soil 
texture~ 't·"~lf9. ~~~~CKI;1~~~,~ Qf;~) sq\,,~b~~ . 'P~teri:~~; The 
propert1.es that: 1.nfluence the reclamation of elle borrow 
9-;r:::e~ ~re '~+9P'.'"" d",p,th "to wate,r .table, .. amo~nt, ot r09k 
f'r:~~m~i'ltsl" ,c;r~p,.t}l ~C? .;rock, aAc;l tJ:le f p:&;"e,sence of' toxic 
mater.;al. " , . . 

" , ,) . ,- ~ _ ' ' 'J 

'tABLE 1<:: 'WJ\'rER, MJ\JJ.,AGE:M,ENT 
~i.'). .5)"~ .... <; , !: , i, .c., 

:: 1/: ':>"J·'~tz~ ,~t. ~ t :'. 1!':, ~~:;, ,.' 

Interp~~ta:t:~ons ,'qf fiop.&J.fof·water' ma9agem~Jlt are g;iven as 
limita clons 'for' pond r,e~~~;'l}Qir air~a" A~lp.Kmen~ts, dJk;es and 
levees, and excavated ponds (aqu1.fer-fed), 'and as restrictive 

_f~at;.v:r;~s '. tchat , ,~tf~s;~ d~~~page", ~ffi9at;.~9q,; t;.e~raq~s and 
, q~'Ve.~,$ioQ's, ,~p~: >lJrct.,ss .. tla,l:e;\{ai~,. ',:J.;f" 'tbe+'f!, ar~ rio,re,;st,J:'icti ve 
'~feat\jr~$ ,tn>~ 'soi."l 'fs $f\Qwn is' "favorable .• ~l ' 

:: '" _ ';"" v ;; ':""t ~ . :; ; f'F':t;, '';' 1 

; fa)- .r?~~d<,l1'~,s€~iRtr,~ ~rea ",ll!l ·.t~~,rea <~~.at "}\Old~: #~t~F t?~hind a 
" da1R, OF "e"lJ1".15.,,,;an~, "n, t ,~,' , SOl}, S '"b, e" ,st ~,'ll, _'1. te,<i1:,:rat, Q, ,th, is,,. y,,~ . ,have a - lq~ ,s~ep'~~f! ,~,e~;.h~~a~;,whic~!,·,is' d~'~,i:-lt'1/i1)~p;, b.y p~ime·'bility 
~nd, d:eptn .. j:~a"fra;(;ltq.;~Q ,Qr p,~;rme,a,.b+E!.' beq.I:Cock, ,c;:~mented 
pan; 'or o'ther permeable material.L'rhe s6i~. ~;s'" rated on 
its properties in the upper 60 inches as a natural 

,,~~;r;;~~tb'}:,;;l~~~~~:J~~~i;Pt-:~a~~re,~el~;tJf!:", ~t;~;~<~~:;~,ah~ 
Y?'i~Jsita~,~~~,. unp~f) the,;!"Flc)O~ eD.'Pan~~.nt.'":1 El(~e,~s1.v~I>'" slopes 
"1,+11. ,,§¢+"~;o~~ly c re~J.ic~ ,~\l~ ,~t;.o;r.ge,c;<t:paq~ ~y: 9f the 

dA' ",ifE";)." ~;,',/ ~i t ~.<" ;~, -. '_A." ',().> " "., 

reservoJ:r area. 
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., fb) ,E~J~Apknig'~~§.f ?~k'es r ~~d:' ~e.~7;es, ;'~~~, , .• ' raf,~~d, ~;e;-\1C~:~feS of 
so11 materl.al construdtea to impound water or protect 

l , 

lan~ agf~~,tove~~~9w. The~ ~re gener~l~y~~I~' ~han 20 
f~E7t' \hf~h,: g,9I}scrU:i::teq qf" ,nhomOg~nQ~~"~q:i:'1. m~,tericn 
(~:fthout,~ CO:f~ ;o.ne) Jlpd' ~ol1}pacte,d ~o, ~eaiuql,,!densi ty. 
EmbahkIn~n1;s li..?vih9zorted cQ,n:j~"i,:'~6t1,on ' ,(cote ana ~hell) 
are not! 'coris idered. " .,', " ; ." 

ij ;:~ , ": ! _t 

R~tin,gs'" ',are made fer so i). as,~p4rce m'~t~rial for 
embankment fill's. The rating fa, ,:~# ven ' forwl\ol~;L soil, 
frdm the s'urfac1e to a depth 0'£ ab6u'f:. 5 feet, 'b~~~cd ",on the 
assumption that soil horizons will be mixeQ! 'ire' loading, 
dUlTJpiqg, ~nd, ~pre,ading. ,l'he r a t.,ip.,9s <1,0., I!Pt indica~e the 
suita,r:>ilit'd£ 'the natural So 1:1 , for ""'u rtiri the ,'t.,,,. y . ' l'. ,,' , 'f·.' ""'''':;'', ~, Pl?9 ,g 
eptbank{ile'bt. ' ~ql.l; prop~rtles },~o' del.;>1:b.s 'g;rejter tapn the 
enibanknient' '>hei;g'he \oiill have an effE!"et" bnthe' embankment 
performance., and ,afety .Gen~~a;lly, (leeper "onsi te 
geologic 'i'nvestigations must be. ntade" to d'~t~'t'iltrn~' these 
iinpotta':lt prope'rties. Lew 'dehs'i t:y sil tg' and dr4Y,(:';in the 
supportl.ng foundations usually have excess settle~ent and 
low strength,. 

"c, ,,\ r,',,. ~ , '" ~ l ; • ~ 

,',EmbankmenU;,' dikes, and l,eve'e'$ r~quite soil mat~,l;'~ar that 
':"'~~i~, res1'stant tQseepage, pJp~ng/and erQs~?d, '~h{:i>·that 

. i, ha,s , .. ~avorable . d9mpa,c;t;:ibn cnaI:'acteristics. "O:(gan1c soils 
ar'c:{ ; 'hot ' s\lftable "'beca.us~ 'ef high comRx:-.e~sJon, low 

,.s'~tE!fi~~,?, ,',.' ,and . uppre~1ct~blie,' 'p~x,:pt:eabiJfty';, ;,;:~"' When 
, ccunp~:c·t:~li:9'\t{i th! t:amping' rd:!.;lers, ' (~l}eepsfqotJ or Jfr)~urna tic 

:!"0~ .... ,1.1'." } ;~"~'<~"'" ./ ... "_.! '" .> "" ~f\:<.i 

(c)' 

. ;c>lq;er~~ ,stQhesov~r 6 l.nches, 1.n si:%e m'f:lst ,be ~~moved, 
'''causiii'g r~stri.ctions for stony (!Ioil,. If a wa,'t,~rf table 
is .,p,fes,~§f!',! the' 4epth' of' usab,i, ma,terial" and the 
trafflc;:aBlll.ty are affected.' ' 

~i ;-. ~'- ~:, "_ ~J.;;~' 1,_ 

The content of sodiuk and' :s~rlts affects the capability 
fRr !' grpwi,ng ve~~lt~.t:~on .eon ~~mb,Cl,n.kmeqF,~l.!rfClCe$. Th~~e 
ijrbperties ,mat, a~~cc 'ifl~icat~ dJsper~i ye S91ls that' are 
~i~~b;( «iir%~'l ~~ ~nd! .susc~~tible to, ~hl?"~l\g • , 

Exccrv:cf1;ed; p'Qrra:S 1'(,adUif~r~fed~) --An' aqo.ifer-J~d e~cava ted 
p(l,#d :1 •. a,~ay i9,g"tla:t~t; !crea~~4," ,b,~, ~iRa,Atiil9' a 'pit or 
~\lgout: into ~ "g~t2~n'~' 'water, aqui,fe}" ;".i ~,l(~~l,!Jded : a,re ponds 

, t;ha,t:.
1 
~,r~ f~4~':'ti¥ 's\1t,~ace, funeff ~l)9 e,~~!fl(merit pg~ds that 

imp()~na"'wat'er 3,~~",et'B:r ~?j~e 'al?pve'''J:.1'!'E! 9\J:::tginal, surface. 

,'\ Th~!;'$9~1, ,Rtl?pe,:r:,ti~'~,,·.~h,t }i~~~f~et.;,,;~·q~,:~~~r:,f~q .~~tii:1s are 
'>d~~:tl'~., to, a'; "p,~,tl1!:~I};t'i!?t:c\<{~tet;;"lta:b}:'~,' "~~rm.:!ab~ll.~,ll' of the 
. aquifer, ,ana ciualtty 'Of water as" determined by iIi~erence 

" I,', 



from t,~e~i!lilJ.it,y,of tne sp;il.L~rge ~tQtl~s,.,are also 
~{~F>n~'ide~e9'be¢~.\1i~e',bf~·~'e·~r ~ffect on easer qt~.'eJ{~a~'~tion. 

40 

(d )'Dra'1:na4~ i~:'\,tll,e pto.c,es's' of h"r~~;~Ying" ex6;e;~~ :/ suif,~ce and 
'~~~bs~tfac,~ ~at:ef::'J(~6", ."gr,'.~.p,c1JltyJ:;a~ 'l-,c\J;l,q. 'HOw'r~~sJly and 
'(ef·;~;9't~""~1,y:"a:~r9i'l;' ,.;i~,,'q;~~in~q. depend~(. ~n ; ... th~'fl4~,l?~A;"of the 
wacetbi'ble 'or' "pending, s.oil. ~e;~~4~~J,1. ty, . de~th to 
bedrock or cemented pan, flooding, subsl.dEmCe of organic 
1,a,yE!.Z:~" and, s,J-Qpe. The prQ9~cti v,ity Qf" the so;i,}". after 
}~f'~l.,~age jj; d~p~nq:ent~ .. <;>n pres~nce :0£ ~qxiR' ~,}1b~tarices in 

(e) 

(f) 

tll'~" r<?ot zone, ~~ph, a~." s.a;L,.t$"sq<;hull), . ,s~l,fur, <;>+ extreme 
;~}c1qi,tY .• ' " " ,''',: ','" ;" : '" 

"'p'rbpe;',ti~::sJ t,hat a~:f,~ct<J:~ad~.n9, ;,~~~A~atiq~.'t [~~4'stabili ty 
9~t,t,'~(l,¢n <;>t', d~~£n b~nd$ ·a;t~,.g~pth: ~,9' beditQy~,~" ,0J;,,'c~mented 
~~,h, ~~.~~e "stgn~,s ""slppe a.hQst~pil;~,ty a9a;~.li~f cilving. 

is "a £~,ature that must 
not conside~ed. in this 

Irrigation is the controlled applicatiori' ~f ~ater to 
~.uPRlement."rainf,all, f91; ,~upportiQg plant" g;r;:owttl,. Soil 
JeaEut~~'~, a:re: ,1i~~,eQ" tbClt : alfect Jies:i;gn:; ',layout, 
c~q,~~,i!j:iction, .. m'a'"~ge'meh't' or 'perfo~m~nce"of'.an iz:;-igation 
~i~eem·., " ,~Those, , f~~lu;~~', import;~n.~' " 'in" ,pe~,}'9n and 
rila:na9~Il(eht ,o~' .most "t;rtigation . systems . ar,e",: w,~:tness or 
p<?,qdi;l):g :~~fi:\;I~,e:'I.; ?~e<;l'" ':~q'~ , a!al~~~" ,~~.oqq:~~~';;..;~~~i~a~le 
,':i,~:t~~:, cap':'l,~l. t:y~, l.tlt(ak~ ;a,te, .,.,pel~rn~ab.tJ.:~,;t;.¥.t s9~~'~5~bl.ll. ty 
to~und or water erOS,l.on, and slope,., " ,Sol.l feat,ures that 
.". >, \:':::,"j_'<J ' , '.~. 0 ,,}+ I ',.,;~'i •. . "~ ,i t~,',; ,,-, - -' f.: "1:-' ~ .<" ·.l .. ~">._/ 

l.nflti.~pce 'p:ons~r~ptiL,on, ar~,J,.JilJ·ge )ston~,s '; a~pj depth to 
bedrock or cem'ented pa,n~", " Tpe, .J.e~\:u;re,~, ~l!lat affect 
performance of the syst~m are rootl.ng depth, amount of 

,.sa;lt,s p;r, s9d,i,Wf",r,al},d ,~pil api~J)~Y,r) ,!O " 

,::" .... : .,., -i' ).~! '; ,_f r •. , , -! ,.. \ J ~ :1: .':'(., ~_; ,~~" _~ , " • " _' ~:,. , 

, Te.rrac:es "aiidJHversiorfs" at;e emD,.apf{J1\e'Q.t!i'· qr ,a 'qQ~ination 
of" an embankro~pt,:ana,chanl\e:l,'" c6I1s,t;;rup\:eg" aC~9,s,~:,'~ slope 
to control erosl'on 'by diverting or" storing :i:'ui1off' 'instead 
o,~" peZ:,llli~t,~(q9,." ,J t (' ~o~frP~ J1Qtnf,f~J;ruJ?t~i~9 d8'1\.',)~p~ ~l?p,. 
Soil. featur,es, are list'e6 that =~"affect: ::-Jihe CC>t1S't:r:uctl.on of 

;'i ~, <-, "'''-'"''1 :·~:.-.o"'l' i(~; l,'( f ,; ".~ ','. ,,~.~ t '- ~~,<~ ; t ~ '-<. l '~lJ!'~ . . ' 

, ;t~~>rac~s':,\~n~iai ~~p;;c~pn~ az;t~ ~h~:~lj!'~,~X, cau$e" p'r9p~,~ib~ after 
construc;::t:,i .. on of t.erraces and .div~r~ipI\S. ,.~Soil "teatures 

~~~'~~"~rtr~1~~~~kqg~f:~f~;!:~f~d a~\j,S:t'~~~'!FJ:t~i:s·.; ~to~~~i 
f~:Sltuf'7s tb'h'.~~y .,,,C~\1fr p;:9qleM\~ ,~f~~F; ~on~~"ru9,~;~~n are 

,,;re~,,~~l.<f~~4 . r<;u;?tl.l19, ndept,Il",Q,:J.gO, .fl~~rsr,~ptl.bl.lity "t,o, ,..,,,,l.nd or 
, w~ter " e;rQ~:lqi;l; ,,~:tia .. ·re~,tiicted p't!tin~~J?Il:i ty t,o "wa~,er and a 1. r . . ,J' " ......... ' f • ,.- •• -,~ '\..,,, ~, ..., ~" • 

n 
D 

o 
o 
o 
[J 

[J 

[] 

[J 
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(g) Grassed w~~'''~(5'ys,~r~ n,~,tur,a~: 0,:;C9~H;t~~ct(ed cq~n~f!l,s, 
usually broa'ct 'a:fid shallow, covered with erosion-resistant 
grasses, used to conduct surface water '" to" outlets at a 
nonerosive velocity. Soil features are listed that 
~ffe~t the construction of grassed w~~,er,~~y~ ,~nd,:~~e 
growth and maintena.nce of grass after construction. SOil 
features thal' influence the 'construction of gr~ssed 
waterways are large stones,;, wet::n,~~s, sl.ope, an,4 ;q.fi'pth to 
bedrQ,s;:k or cemented pan .~ft~ ,@9i,1 f4!a.tU;r;es; aff~¢t!tngthe 

'growt:l:i of grass after con):;~vru9':'ii6n~r:,e,: '$u~cet>t.:;b~li ty. to 
wind,,19r water erosion, ava~~~a~le wa~eI";;¢ai",~i ty,; uroo~~ng 
dept}), presence oftdltic' s'u~sta'nceJf 8U '~$, ;~alts'l', or 

~" sodi~ and the permeabi:t)t"t~.~f ,w,,\trr.,cm~ ,til;'. " <, 

'- ' :~J_ ,,<¥\ \ "" 
TAALE L; 'CLASSIFICATION OF THlC',SPII;.S ' : 

The classification of all the:~ 'dif'~(erent kitid. ":of "sbil ~hat 
oC9~r on' the Naval ordnanceS~fl~io:h'JC?-re ~is~~,d .l;q~g ~i th 
their ta~onomic placement at toe' ~'am'i.J.Y OI,"" h,igher, t:ii'xonomic 
class level. 

TULE"Mi CAPABILITY CLASSES AND StJBCL.J\;;SJ£$; 
-~- ". " ,\ ' 

Explanation of Items: 

Class--The land capabilitycJ.~iss~s are ;tis,t.ed, ..' .... 
Tot"tU' 'Acri!age--The tota';t 'ac~,~a'g~" of e~'ci1 l:~ft(f 'capaQillt'ycl~$s 
are ;li'ste<;i. '. \:', '" "t.( ,~' "" i " " • ',:' 

MajOr Man,gemen~ 90nceth$ t;UbGJ~'S)~-:-T~~,,(Ii~~~,;;pf ~.:9ites .. 9.~ 
eac}\ land'capab1l1ty class 1'. l~steq~q.dior~i~9'i~O tJi~ ql,.jo~, 
maJ;l~gement concerns (subclassl}':, ~!'1;O~ l~~.t~t~r 'A,::,n9"',s~ "tb,t tn~ 
main limi~ation is risk of. ~r()s:l.on, uhles's 'clo~s.eq:r:ow~ng plant 
COVEJr is maintained; w sho,Js"'tha:t''Water' 'in' oi

H

ot\'''ze,hf!:so'1l ' 
su1f~ace ip~erferes wi th plant g~q~tq, ~,;:; c~~.t'+c~~~;~§~,) lAn: som~ 
sO,1ls the;, wetness can be partly,~ Qq:n:;.~QheS1l::!Y:::I:r;~f1Ci,~,+ ' 
drainage '); and 11 shows that the soil is lim'f't.'ed, mairil,.y , 
beC;;luse it is shallow, droughty" or ,.,tony,. 
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TABLE A. 

---~~----~-~7~~--~~:r--~:~r--~;~---~~----7--·~~~~-rr~:---~----~---~----~-----~-~~-~7------~r-~Li~-~t---------------------

TOTAL 100.0 

(0.0 percent is less than 0.1 percent> 
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, "TAilE Br-mLANoMANAttttNT'ANIr PROOucTIVITV 

(Only the soi Is suitable 'f~r'productiidn dh:o"ercial trees are I istea':' Ab~eHb~;o'l an entry indicates that inforMation was not 
av~i lable)" ' , 

So i I. nallle and 
map symbol 

.:Ordi- :--------i-rquip:-i--------i-------~i------~;i--------------------i----~i-------: 

:nation:Erosion: ment :Seedling: Wi.nd- : Plant: COMon trees :Site :Produc-: 
:sy.bol:hazard : li,!,itat:mo[t~I-: ~hr,ow :co~peti-: I'" :inde~:tivity: 
, , : tlon ',: Ity : hazard: tlon : : :class* : 

Trees to plant 

-----------------'--,.------T--------T'---r""-""T~-,.-- ..... -l'""--- ... ,.-------'-T'--------T'--------------------T"-----T"-------T'----------------------, , , 
SeA BeS BeC------: 
Beltsville : 

B.e**: :' 
Beltsvi Ile--------: 

Urban land. 

I 
I , 
I 

, 
I 
I , 
:~ 
I , , , 
I 

B'5'----------------: 
Bibb : 

I 

CrD----------------: 
Croo. 

, C rE ," CrF -----.. -.. -,.-~; 
Crao .. ' ' ,:' , . 

I 

ttl f t I I 
I , • , I. I 

J t J t I. } 

4111 :Slight· :Moderate:Maoerate:Moderate:Moderate:Slack oak-------:----: 
ttl J • 'V" t.' - I 
I I I I I.,' I 1,'/.g,ln I a p I"Je-r"l"--- ~ 

: : :': :' :lOblolly pint-------: 
: :' ': ,: : :White oak------,.---: 

I 
I 
I , , 
I 
I 

4W :SI ight 
I 

, ' 

I 
I 
I 
I 
I 
I 

I" 
<. I'~ 

I 
I 
I 
I 

~ :si ight 
I 
I 

: :' : : :Pin oak,.------------: 
: : " I ': : ~SW.etgul--------! 
: : : : , :.Red ~ap,1 e--~--------: 
I ,I I I : '1 ~ . 1 
I I I I t 
I' t\ It, I 
Itt I ' I 

:ModerateIModefate:Moderate:Moderate:Black oak-----------: 

I 
I 
I 
I 
I 
I 

:Stvere 

: . ": :Virg.inia pine-------: 
,: i i L,!l~J\o};ly pi ne.;-;----; 
:" , Wh I te 0 ak-----lO.----- I 

': \. ! Pin oak------------: 
':: :SWeetgu ... -----------: 
:: : Red .ap'l e----------: 
iii t 

I I I 
I I , 

I :" : ,I If. : 

\'Sev'ere :Hoderate:Severe' :Loblolly pine-------: 
] ,i: : : SWeetguil-----------: 
: : : ' :Water o'ak----------: 
: :Slackgu.-~----------: 
: " :V~llow p'oplar-----! 

:: :Atlantic white cedar: 
I I I I I 
I I I I I 

30 :Slight :,Slight :Moderate!Moderate:--------:White oak-----------: 
: ,: : :Virginia pine-------: 
~ I , I I. , 
J l' I I t J.' . t 

30 :Moderate : Moderat.:Moderat.e :Moderate !-.... _-'-:..- :Wlin~ oak..;l.-------: 
: I' ;:' : I : Vi rg iii! a pi ne-------: 
1 'I I I 
I, ,t 

See footnote at end of table. 

70 
70 , 70 

70 
70 
70 

I , 
, I 

--- f 
I 
I 
I 
I 
I 
I 

90' I 
' I 

90 
90 

. , 
, , 

I 

60 I 
I 

60 I 
I 
I 
I 

60 
60 

I , 
4, :Vi rgini a pine, 
8 : lOblolly p.ine. 
6 : 

4 
8 
6 

9 
7 
6 

3 
6 

3 
6 

I 
I 
I , 
I , 
I 
I 
I 
I 
I 
I 

:Virginia pine, 
: loblolly pine. 
I 

I , 
I 
I 
I 
I 
I 

:Eastern cottonwood, 
lob I 0 II y pine 

I sweetgum, yellow I , pop.iar. . I , 
I 
I 
I. , 
I 

:loblolly pine, 
: Virginia pine. 
I 
I 

:LoblollV pine, 
: Vi rg i n I a pirIe. 
I 
I 
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T~EiB."~A~ !~~~NT ~,~RQPOCTIVIJI--Continued 

--~------~~--------r-----i~--------~~~-~iiagi,i:enrco,"~,i~iii-----~--,~~1--,i,-~--:;?pl'iii:naT"RrqQiicli~J:ij~----,-:i----:-::--------~-------IJ 

Soi I nale and :Ordi- :--------i-EqUi-=-;--------;--------;--------i--------------------;-----i-------:' l~J 
lap sYlllbol :nation:Erosion: lIIen~ :Seedl ing: Wind- : Plant: COllon trees :Site :Produo-: Trees to plant 

's,lIIbol 'ha"ard ' l'l't" '110 tal ' tl. 0 '''OIP t' , "d 't' 't ' : .,:}. ''":h~n''"': it,'-': ha~~rd :"b!n';:i ",' " i'nu:cl~~s!: [] 

------------------'-'1"------'1"--------'1"-;.-':..----'1"--------'1"------.... -'1"--------'1"..: . ...:.--------"'-------'1"-----'1"-------'1"-----.!''''''''-----:.-------- '" 
'II ~ ~ ti«< t,,! _I~"" Iii,> ~ 
tit J', _ '" l I I 

FIlA, Fm6-----------: SA '151 ight :Moderate:SI ight :Slight :Slight :Shortleaf pin,e------: :Virginia pine. 
Fort Hott : ' , : : " :Pitch pine---------: : 

: ,:: :Virg'inla pi,ne-------: : 
: ::: :Black oak-----------: : 
: :" ':"" : : ,: Wh i te ,oak,-----,,-,.---:.r: I 
I !. _ " I ';--." ; 0<~'jJ·t' , - L, ~ 
ttl J • I I • I 

HbB-Jl ... ----"-l..--'-----: 8A: 51 i ght :SI igM\Sl'iq~t :51 i ght :51 i ght : Vi rg i n i a pi ne-------: 70 8: Vi rg in i a pine, 
Halbrook l'" : , ' , :Black oak----------: 65 3: loblolly pine. 

: : :" : Wh i te oak-----------: 70 4: 

InA InB----------
Ingleside 

, , , 
Ke-----------------: 

Kentuck : , , , , , , , , 
KpA, Kp8-----------: 
Ke,port. : , <., • , , , 

KrB**: : 
Ke.port--~--J-----; 

, , , 

i :Scarlet oak--------: 70 4: 
I i, I , I 

85 : 51 i ght :51 i ght : HoQerate: SI i ght :51 i ght : Vi;'g in ia pi ne------: 70 8: 
, : : ' , : :Black oak------,..---: 65 3: 

, , 
3irI :SI ight 

I 

, , , , 
GA, :SI ight 

I 

, 

GA :SI ight , 

: : I ::~hite!.j)ak-.~;--_:.1"'-;-,:, 10 4: 
: :, ",,: : : Scar I at oak:.--------:' 70 4: 
'j 1 I If' ; 1 -'" I I I I t 

:Sev'ere ',Se~er,t' :Severe :Severe :Red laple-----------: 5050 2 :Sweetguli. 
:' : : : SWeetgul----------: 4 ' 
: :Wil low oak----------: 50 2 
: :Swalp chestnut oak--: 60 2 
I :Water oak-----------: 50 2 , , , 

• I , 

:Moderate:SI igH ' :51 ight 
, I , 

" , 
:, , , 

:H~d~J,at,';iS! i ght 

, , 
:SI ight , 

I , 

" , 
:Moderate:Vel low pop I ar---:'---: 90 
: ' i "" : No,r;~hf)rh red, oak---:, 80 
: i" :Medcan beech-----: 80 

I , , , , , 
" I 
:Moderate:Vel low poplar-------: 
: :Northern red oak----: 
: :Alerican beech------: 
, I 

90, 
80: 
80: , 

6 
4 
6 

6 
4 
6 

I , , , 
:Vellow poplar, 
: northern red o,ak. 
, , , 
I 

:Vellow poplar, 
: northern red oak. , , , , 

o 
[J 

ii 
\ -

il. \ , 

lJ 
Urban land. 

,) 

, , 
I , 

Ks-----------------: 
Klej' , : 

, , , , 
as :SI ight 

, , 

, 
I 
I 
, I 

:Moderate:Sljght 
, I 

,It ,~ 
I I 

" , 
I I; , 

" , 
I , 

:Sl,ight :---;-:-,--:.:LobJj)lly" pin~;-,-, --:, 80 
, :'. :Sweetgu~-:':'(;:_'_l--: 

, , , 
80: 
70' : 
70 : 

: : Wh i te oak---------: 
:Virginia pine-------: 

8 lvtrginia pinel easteJJ 
6 l W~lte pine;h,obfolly 
~ ,\ pine, sweetgull. [I 

, I 

See footnote at end of table. 
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"! 

Trees 'to p I ant 

-------------------T-----~~-----7--r--------~--------T--------r--------r--------------------r-----T-------r----------------------
I I' , I • If. I I 
I '. I I ,I f' • I , 

HkHA, HkB, HkC-----.. ( 4A (s't:~'ght (Sligh.t [s.r;Lghl. lSI'i'ght· ("Od~'rate!~Oh~tth'ernkre~· oak:"---( 7755:/ 44 [LoblollV pine. 
atapeake. . . , , ,,. I e oa -----------, ' 

: i"", :LoblollV pine-------: 83 8 
: ::, !Red lIaple-----------! 60 3, 
I I I J I I I 
I "t I I 

M.B**: !::!:!: ~ . ~ 
Matahake:..--------:. 4A :Slight lSlight ,~S\ight :Slight :Hodehte:SduH'er'n red oak~---!'75' 4 !Loblollv pine. 

I : ,: :Wh i te oak-----------: 75 4' ' 

, 
I 

£ I 
I. 

HpA HpB-------~--:, 
Haitapex ' ; 

, , 
HuB**: : 
Hattapex----------: , 

Urban land. . 
I 
I 

Pk-----------------: 
Puckull 

: :: :Loblolly' pine-------: 83 8 
.: : :Red lIapl'e--------: 60 3 
t I I I ' t 

!. t" ~ ">'~ Ir "~ ,~, :~t,t+ , .. I 
I , It' i , , 

I 
I 

t I • if'-I 
I I , t 

4A :~'I ight :51 ight :~o'dfrate:SI ight 
I 'I r·; . ->:; ~ I 

I 
I 
I 
I , 

, . , 

I , 
I 
I 
I 
I 

4A ,lSI ight 

. 

" , 
I 
I , , 
I , 
I 

:51 ight 
I 

I , 

2W :SI ight :Severe 
I 

I • !' 
I I 

:Hoderate: 51i ght 
, I'" 

. 
I 

:Severe 
I 
I 
I , 
I 
I 

, 
I 

:Severe 
I , 
I 
I 

I 
I 

:Hoderate:White oak-----------! 
:Northern red oak---: 
:Loblolly pine-------: 
: SWeetgul------------: 
:Virginia pine-----: 

70 : 
70 
81 
80: 
70,:," 

" , , , 
"J '"I 

I j I 

:Hoderate: Wh i t,e. oak;-:.. .. ..:-------;' 
: : Nodhlrn 'l-ed oak:.....--! 

70 
70· 

. . , 
:Severe 
I 
I , 

:Loblol Iy pine-------! 
:SWeetgul------------: 
:Virginia pine-------: 
I I , 

I 
I 
I 

I I 

81 
80 
70 

:Red .aple-----------: 50 
:Blaekgu.------------: 60 
:SWeetgul----------~-: 60 
:Swa.p chestnut oak--: 60 
:Water oak-----------: 60 
:Northern whitecedar-: 60 

I 
I 

4 
4 
8 
6 
8 

4 
4 
8 
6 
8 

2 
6 
4 

3 
6 

I , 
:Loblol IV pine, eastern 
: white pine, Vellow 
I poplar. 

I 
I , 

:Lob!Qlly pihl, e~stern 
: whHe pine, vellow 
: poplar. , , 

l~ See footnote at end of table. 

u 
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n 
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~-----------------:r------:;-----------7-Riiageiinl-c4ncefns----------~_;------P41in\~iT-priaijclTvTly------:;----------------------
,J .., ~": ' ;rt'44 /\3 ,,} 1"" I" ""', " 

: Ord i,. : -----:;-EqUTp::-;-:------:;--------:;-------:;r-:---------.-----:-----r-----i---~--: So i I nalle and 
_ ,lIap SV~~o I 

, .' ~ .. ". :Qa~i9n~£rosion: 'tnt ,;'~.e<ll ing: Wio,d- : PI~"t. I"~, ~QI!\I,on t,r.'.s :~i~e :prO~!I~-: - Tre;s tQjlant 
i ,YlpO I ! h.~ard )1 f ~ lta-rilorta 1-: tp:ro,w ; C9l1p-p,b -riM' , : I ndel : t; y/ty : 0 

_~"", 'I' ~C""-"~l>'-',' ,tlon , I tv • ha;a'rd, t,!9h , , "class. '" 
-------------------T------r--------T--------T--------T--------T--------T--------------------T-----~-------T----------------------" i· I I • J t 1 t"- I 

I r , I f i I I I 
• t , I , I' I I 

RcA RcB-----------: 7S iSI ight :?I ight :H9gerl,h:,SI ;g»(,)SI i,gb~ :Vir;gi~,ia p!Qe---~"--':" 60 
Ru~cl int 1 ': : : j':, :"" :" - :LobFolly plne-------: 70 

: : :": ,; : : : Wh i te oak-----------: 55 
: : :' I, I : : : 8 1 ack oak-----------: 70 
: : ': :: :Northern red oak----: 70: 
I I I I I I I I 
I I I I I I I I I 

Ua-----------------: 3W ~SJ ight :HoderatJ:Ho~er,ate:SI ight, :Severe ' :SWee~g~.,.------r ... ,.--:"AO ! 
UdorthefiU : I ~ ,:: : :" :Red'illple---.!.'--";",.:"--:" 40 : 

: :: ''<: : :Wi Ilow oak----------: 50: 
: :: :, ': : :Loblolly pine---:..--: 50: 
I Ii.' I f I I I 
f I I I 1 " I I 

WoA, W08-----------: 4A ,:SI ight :SI ight :Slight :SI ight :Hoderate:White oak-----------! 80: 
Woodstown : ' , " !Vellow poplar-------: 90: 

: :J .. ,~b LQJ,I,y pi nt;-,--:"'""-- :" ,6.') : t 

I ~SV~e-tg·ul_---.:.'-!..---·: . 90 : > 

':Northern red oak-:---: -- : 
, I 

I 1 1 , , I 
1 

" " I I, , , 1 1 , 
" 

" , ,; , " 
I I , 
I , , , 1 

t 

6 
6 
3 
4 
4 

3:LoblollV pine •. 3 . : '. ",' 

n 
2 ' 

44 (l bl II' II [] 
1 0 0 ,v pln~,,; ve ow 

6 : pop I ir; eastern wh i te 
8 : pine. " . [1 7: 'C",,' I 

: . .--: 

lJ 

lJ 



o 
o 
o 
o 

[J 

- ~ r

-l 

r~J 
L 

[J 

(See text fGr defin1'tlo'ns ~f\ 'gGOd~:k 
soi I was nGt rated) 

i' n 1 '')- ~, , ~ 

TABLE C.--WILDLIFE HABITAT 
';;,1 ,: (,~'~ :;' . ~ -"i :'i H~ff 

"fai r,· ·po~r,· 'and "very poor.· 

", ,';,;" "!,.,, 

Absence of an e~trv indicates th~t the 

. ,_ .'.' '( " I " > : ",*', , 

------------------~i~---~~~-------PolintiiT-for-~aDilal-eTe~eh1i-------~~~~---r_~-PolintTiT-ii~naD7tat-for==--

SG i I nalle and 
!lap svmbol 

:GFiTn-;----~~iAiTG--;------i------;--~---r_------i--~~---i-O-in=-r-AOoo=-i-------;-Ring'= 

: and :Grasses!herba-:Hard- :CGnif~!Shrubs:Wetland!Shal low: fand: land :Wetland: land 
!seed : apd : ceous: WGod : erous: ;plants : water: wild- : wild- : wild- : wi Id-
:crops : legul8s:plants,;,trees !plants: ! : areas: life,: I ifa: life! life 

-------------------T------T-------T------T------T----~-T------T-------r-------T-------T-------T--~----T-------f t l I, t", I"', t • i;' t .,,0 , 

I , ~t' I I f I If' I • 
It' t I , , t I I I I 

BeA
l 

BeB-----------:Good :Good :Good :Good !Poor: !Poor :Poor :6ood :Good :Poor : 
Be tsv i II e I'll ", ' ! : ! . :', ,,,: : ! : : :. 

tit I' I • I I I i: I 

BeC----------------':Fair :Good :Good '!Good :Poor: lVery :Very ':Good ':Good 'IVery ': 
Beltsville: :::: ':poor.:poor~: : :,poor.! 

, I I I Itt t I I I 
. I ,. " t I I • I I I I I' 

BIB.: :: - ~ : : I : : ~ : } : : 

Beltsvi I I e--------! Good :Good !Goo,d :Good :Poor: :Poor :Poor :Good :Good :Poor : 
I I I lit 
I , I , I I 

Urban I and--------: ---: I:' ~'-'"- :,--- , :, : 
I t I' t I I J f 
J t t J. J ,f t tit., 

Bs-----------------:Poor :Fair :Fair :Fair :Fair !Good :Good :Fair :Fair :Good 
Bibb 

, 
CrD----------------:Poor 
Croo. : 

, , , 
I 

:Fair , , , , 
"L J 

CrE--------------;~:Poor :Poor 
Croo. : , , , 

CrF----------------!Very :Poor 
Croo. : poor.,.: , , , 

FaA"FIB-----------lPoor 
Fort 110tt ! .. , 

HbB----------------:Good 
Haabrook : , 

I 

:Fair 
, , 
:Good 
I , , 

I , 

InA InB-----------:60od :600d 
Ingleside : 

, 
Ke-----------------:Very :Poor 

Kentuck ! poor.! 
, , 

KpA, KpBt-----------!Fair iGood 
Keypor :', 

I 

KrB*: ,: 
Keyport-----------:Fair :600d , , 

Urban lan~--------i ---
, 

Ks-----------------:Fair 
Kle; : 

I1kA I1kB-----------:600d 
l1atapeake ! 

, 
I1kC----------------:Fair 
l1atapeake 

I'WI*: 
l1atapeake---------!600d 

\ : 

I 
I 
I , 
I 

:Fair 
, , 
: Good 
, , 
:Good 

, 
I 

:600d 

See footnote at end of table. 
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:Fair 
I , , 
I 

:Fai r , , , , 
:Poor 

I 

I 
I , 
:Fai r 
I , 
:Fair 
I 
f , , 
:Poor , , 

{,::},' : 
, I 

:Fair :Poor 
I I , , 
i • ~~ "I ." 

. 
:Fair 

, 
:Fair , 
I 
I , 
:Poor 
I , , , 
:Poor 

iGoo,d L(GoOd ,,(Good _: 
, , I , , , 

I I , 

:Good :600d :600d , 
I 
I , 
:Poor 
, , 
:Good 

· , , , 
• 
:Good 
• I , , , , 
:Good 
I , , , 
:Good , , 
I 

:Good 

:Good 

I 
I , , 
:Poor 
I , , , 
:Good 
• , 
• , , 
I 

:Sood 
I 
I 
I 
I 
I , 
:Fair 
I 
I , 
I 

: Good , , , 
:Good 

, 
I 

:Good 

, , , , 
:Poor , , , , 
:600d 

, 
:600d 

, 
:Fair , , 
I , 
:Good , , , 
:Good 

I 

:Good 

':Very 
: poor. , , 
IVery 

': poor. , , 
:Very 
: poor. , , 
:Poor , , 
I 
I 

:F!oor 
I' 

I , , 
:Poor 
, , , 
:Good 
, , 
:Poor , , 
I 

• , 
I 

:Poor 

. , 
:Poor 
I , 
:Very 
! poor. 
, 
:Very 
: poor. , , , 
I 

:Very 
: poor. 
I 

, , , , 
:Very 
: poor. 
, 
:Very 
: p,oot. , 
:Very , 
: poo't. , , 
:Very 
: poor. , , 
:VerY5 
: poor. 
I 
I 

IVery 
: poor. , , 
:Good 
I , , 
I 

;Poor 

. 
I 

I , 
• !Poor , 
I 
I , 
:Very 
: poor. , 
I 

IVery 
: poor. , , , , 
:Very 
: poor. , 
I 

, 
I 

:Fair , , , , 
:Fair 
I ,', , , 
:Fair , , , 
I 

:Fair , 
I , , 
,:Good , 
I , 
I 

:Good , , , 
I 

:Poor , , , 
I 

:600d 

. 
:600d 
• I 
I , , , 
:Fair 
I 
I 
I 
I 

:600d 
, , 
:6ood 

I , 
:Good 

I 
I 
I 
I 

:Fair , 
I 
i , 
:Fair , , , , 
:Fai r 
, 
:Poor 
, , 
I 

!Good , 
I , 
I 

:600d 
• I , 
• 
:Fair 
I , , 
I 

:60od 

I 
I 

:Sood 

, 
I 

• :Fair 
I 
I 
I 

• 
:Good , , 
I , 
:Good , , , , 
I 
I 

:Good 

IVery 
: pC!or. 
I 

:Very 
: poor. 

" , 
:Verv 
,i P',99 r • , 
: Very 
: poor. , , 
:Very 
: poor. , 
• :Very 
: poor. , , 
:Good , , , , 
:Poor 

I 
I 

;Poor , , , 
I 

:Very 
: poor. , , 
:Very 
: poor. , 
, , 
:Very 
: poor. 
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TABLE c.--IrIILDUFE HA6ITAT --Conti nu,d 

------------------~--------------Pol~nliil-for-hiDjljl-ifi~i~i~-~~~·G~1:-----f-~~Polipljjl-is-hi~jljl-f9r==--. 
So i I Riae and . : Ti~j1itT-=.:;..:-";.;.:iiiT12-1~-2:.--i--~~~-i-.:.----i--::----i.:--...:.~::.~-n-in=:;.T-RO;~=-+--~--~-:r~~i~gl~'· 
lIap symbol : and :Grisses:tlerba-!Hard- :Conlf-:Stlrubs:Wetland:.Shallow: fand: land :Wetland: land 

:seeg i ~nd :. ce9U~; J!I99d : ,rol,ls: lplants : wat,r .. : ~j.!d.- : wi!d- : wi !d, : wi!d:-
icrops r I'eguaeslplantsltrees :plants: l'" .E' I' areas f- life: I ife life: life 

~age" 

----------------7~~!l7,--~--!------~r-----r;:';j-~-r_-----!-:----r:,----'r---.. ·-r~--~-~rt~' .. :-~:~~-.. '"'""r-----'7j'" ~'" 

MIaB*: ' : : > : : } : : ~I J<.~ ! ' l' tl"~ 
Urban I and--------: ··1 ,---: : I : : --- " ·1 '---"""1 : 

Itt fl. J I I I , 
, I I j, If, I I I t I 

M~:tt;;;;----------lGood 16009 iGoo~ IGood iGood :Poor .. iPoor 1 Good' iGoo~ iPoor : 
~'I ' : " :. \' (,: I jl : : :-' 1 :' , 

Hp6----------------:Good : Good :Good :Good :Good :Poor IVery :Good :Good IVery 
Mattapu :: : :: :: poor. : : : poor. 

: j' ,:.{} .:: ' : : : ~ : ' .: . 
MuB.: ! :'(, : :: ::::: 
Mattapex----------:Good :Good :Go09 :Good :Good ~Poor :Poor :Good' :Good :Poor 

I ' 1 I. It' I J 

Urban I and--------: ---; .~ . ~-- : :"-"- : ~;..~ : --- ! r:l.~ : ~.i._ t;f ~ --- ~i ___ 1.\"{:, 

I I I I I I I I • I 

I I • " I I t J " 

Pk-----------------:Very :Very :Poor :Poor' :Poor :Good :Good :Very;, :Poor :Good 
Puckul : poor .: pqor. : : : : : : : poor.: ' : 

: ":.. l : : : : ~ ;: : ~ " j 
RcA RcB-----------:Poor :Poor :Fair :Poor :Poor: :Very IVery :Poor :Poor :Very 
Ru~clint :: : : ! : ~ poor. ; poor. ! ! : poor. 

: " ' , : I : : j" I I : ": ~,' J 

Ua-----------------: Poor 'iF ai r : Fa i r :Poor :Fai r : Po'o( :F ai r :F ai r :Poor : F ai r :F ai r 
Udorthents: :: :;::::: 

: -1 I ( , : I : ! : 1: : ~ : 
WoA---------------:FairIGood :Good :Good :Pb'Gr:, :Poor :Poor :Good :Good :Poor 
Woodstown : : : :: : ::: 

I ),1 J" I • I t I I • I 
; I .' fl I I t J I I 

, 
I 
I, 
I 
I 
I 

WoB----------------:FilrIG'ood :Good :Good :Poor : '1.'-"- :Poor IVery :Good :Good :Very 
Woodstown : poor. : : poor. I 

: ,r : ~ i : ::' 

• See descr i pt i on of the".ap u'n\t for co.posi ti O'il and bi!~~v i or ctlaral:ter i sties, of tth'e~ lapuRH • 
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SOIL SURVEY ORDNANCE STATION GHARI:..ES ,COtTNT¥, -MARYLAND 

TAflE D.--RECREATIONAL DEVEloPf£NT Ji 

(SGle terls, that describe restrictive soi I featur~s are defined i~ t~e Glossary. See ~ext for definitions 
Gf "slight,· "Ioderate," and ·severe." " Absence of an entry Indicates that the SOil ilia&" not rated) 

----------------------T----------------T----------------T----------------T----------------T----------------
So i I nale and 

map syllbol 

I I I • , 

: Calp areas I Picnic areas : Playgrounds :Paths and trai Is: Golf fairlilavs 
I I I I 
I t I j 

• I I 
I I I 

----------------------~----------------T----------------T----------------T----------------~----------------I I j I I 
t I I t I 
I I , , I 

BeA BeB--------------:Severe: :SelJere: :Severe: :Sevefe': :Moderate: 
Be1tsv! lie : peres slowly. : percs slowly. : percs slolilly. : erodes easi Iy. : "wetness. 

I I • I t 
I I I I I 

:SeIJere: :Severe: :Severe: :,Moderate: 
peres slolilly. : slope, : erodes easi Iy. : wetness: 

: peres slolilly. : 
I I 

BeC------------------:Severe: 
Be I tsv i II e peres 5 101111 y. 

I I • 

BIB.: :" i: J : : 

Beltsvi Ile---------:Severe: :Severe: : Severe': :Severe: :Hoderatef 
: peres slowly. : peres slowly. : pe,res slolilly. : erodes easi Iy. : wetness. 
I I " j I~' 
It" I I 

Urban land-----------:Variable--------!Variable--------:Variable-------:Variable--------:Variable. 
I t ~ I' I' t 
I , I I I 

Bs-----------------:Severe: :Sellere: :Severe: c :Severe: :Seve,.e: 
Bibb : flooding, : wetness. i wetness, : lIIatnUs; i-wetness, 

: wetness. : flooding,: : flooding. 
: : ,: too sandy.: : .. , 
l I •• 
I I I i I 

CrD-------------------:Hoderate: :Moderate: :Severe: ISevere: ' :Hoderate: 
Crool : slope, : slope, : slope, : erodes easi Iy. : sial I stones, 

: sial I stones. : sial I stones. : sial I stones. : : slope. 
t J I , t 
J J , I I 

CrE-------------------:Severe: :Severe: :Severe: :Severe: :Severe: 
Crool : slope. : slope. : slope, : erodes eui Iy. : slope: 

: : : sui I stones. : : 
I I I I • 
I I I I I 

CrF-------------------:Severe: :Severe: :Severe: :Severe: :Severe: 
Crool : slope. : slope. : slope';' : slope, : slope. 

I : : sial I stones. : erodes easily. I 

~ : ~ ' .. ' ~ 'v : " l 

FIA------------------:SI i'ght----------:SI ight---------':Hoderater :SI ight--------:Hoderate: 
Fort Hott : I : slrll stones. : : droUghty. 

I. I I I i 
I J ., 

FaB------------------:Slight----------:Slight----------:Hoderate: :SI ight---------:Hoderate; 
Fort Hott ; " "~' J :' : s'I'ore, ": : droughty. 

I ~ I I 51. I stones. : : l' 
I I 
• I 

HbB------------------ : S I i g~ t --------- : S I i gh t---------- : Hode rate!: S I i 9 h t---------: S I i 9 h t • 
Halbrook :' ': : sial I stones. I I 

! ~~:q,,~: : I I 

InA------------------:Slight---------:SI ight---------:Slight---------:SI ight---------:Hoderate: 
Ingleside : : ' : : : drou~hty. 

, I • It, 
I I f -<'r t • 

InB-----------------:Sllght-.:-'· -----:SI ight----------:Hoderate:p ':SI ight---------.. :Hoderatt: 
Ingleside : : : slope.: : droughty. 

I ~> t, I >. I ;.., • 

I I r , t 

Ke---------------:Seveh! :Severe: :Severe: :Severer :Se'liref ' 
Kentuek : p'onding. : ponding. :, ponding. :- pollding~ : p~ndlng"l 

I • "t I 
• t l f ; 

KpA, KpB--------------:Snere: :Severe: :Severe: :Snere: :Hoderate: 
Keyport ; peres stolilly. ; peresslolilly. : peres slowly. : erodes easijy. : lIIe)tness. 

t I I I 

KrBt: : ' : '7," !" ! it ~, 
Keyport--------------:Severe: :Severe: :Severe: :Severe: :Hoderate: 

I peres slolilly. : peres slolilly. : peres slolilly. : erodes easily. : lIIetness. 
, • I 

I I I I 

Urban land-----------:Variable--------:Variable-------:Variable--------:Variable--------:Variable. 
, I I I 

I i I I 

See footnote at end of table. 
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SOIL SURVEY NAVAL ORDNANCE STATION CW\RLES GOUNTY, .UARYLAND 

TABlE D.--RECREATIONAL DEV~~oeHE~J--Continued 

----------------------~----------------~~?----------~-~~----------------~------~~------~-i-~--~~---------
Soil nale and Cup are~$l Picnic'areasi; 'Playgrounds ~Pat~s and baifs! Gol(fairways 

lap SYMbol I 
I 
I 

----------------------T----------------T----------------T----------------T----------------T----------------
'i I,,' ~ . ni'" ~ \ '. 

Ks--------------------:Moderate: :Moderate: iModerate: :Moderate: :Moderate: 
KleJ : wetness. : wetness. : wetness. : wetness. : wetness, 

: : : : : droughty. 
I lit I 
, t , I I 

MkA-------------------:Mod'rate; :Moder~te: : Moderate; :SI jght--~----~--:SI ight. 
Matapeake i perGS slowly. i .percs slowly. ! percs slowly. i · 

I I fl. 

MkB, MkC--------------:Moderate;. :Hoderatt;". :Severe: :SI ighh---,---:SI ight. 
Matapeake ! P~~9S. lifow'I y. i p,rcs $Iow I y. : s lope.: . ! 

I , t I 

M.a.: I : : : ! 
Hatapeake------------:Hoderate: :Hoderate: :Severe: :SI ight----------:Slight. 

: peres slowly. : percs slowly. : slope..: : 
I' " ! ,- J I , 

, ~ ('J~~ < ! , '", t .'.' l _ I 

Urban I and-----------:Varliole--------:Var iabl e-:------:Vari a ble-------~:Variable--------:Variable. 
I I , I 1 
t • I ,- t • llo~ , 

HpA-------------------:Hoderate: :Moderah: :Moderate: : Severe: :Hoderate: 
Hattapex : wetness" : wetness : wetness

r 
: erodest,easi Iy. : wetnesli. 

: percs sl,Qwly. : peross10wly. : per~s s.owly. : : 
I ' I I • I 

HpB-------------------:Hoderate;' :Hoderate: :Ho~erat~: iSevere: :Hoderate: 
Mattapex : wetness

r 
: wetness : slope, : erodes easi ly. : wetness. 

~ p.res sgwlY. perc~ sJoWly. : wetness,. : 
I. • peres slowly. : 
f I I I 

1 I . I. • 

MuB.: :: I! 
Mattapex-------------:Moderat': :Hoderate: :Moderate: :Severe: :Moderate: 

: wetneS!! : wetness s I OPII, : erodes eas i I y. : wetness. 
: peres'slowly. :'~peres slowly. i: wetness, : 
: 1 : percs slowly. : 
I I I I 
t 1 ,I, I, I 

Urban I and-----------: Var lab le--------: Van ab le,.------: Var i ab I e-------: Var i ab I e--------:Var i able. 
• I" j I ~ I' , 

) I. _, ,,' \ 1 I 

Pk-------------------:Severe: :Severe:' :Severe: :Severe: :Severe: 
Puckul floo~iog,: ponding : e"ces,.bJlIIIS, : ponding, : ~ond,JI)9' 

pon~~,ng) : excess hUlus. i ,pond i ~g, : excess nUlus. : flood i ng, 
I 

excess nUlus. • floodIng.: : excess nUlUS. 
: : 1.. :" 1 : 

RcA, RcB--------------iMo~erde:, ' 
Runcl int : too ~~ndy. 

I 
I . , 

Ua--------------------: 
Udorthents : , 

I "1 

WoA---------------: Moderate:" 
Woodstown : wetness

l
' 

I per,cs 5 !lId ". I . 

f ;, tr ',";' , 
WoB------------------:Mo~er'lte: 
Woodstown : wetness", 

: peres' 5 owl y. , ' 

:Moderate: :Moderate: :Moderate: :Severe: 
: too sand,. i,~ill stpnes, too sandy. : droughty. 

I 
I 
I 
I 

:Hoderat.: 
: wetness 
: peres.s1o.I,. 
I 

: Mode rate: 
I wetness. 

peres ,.,$ 19W I y. 

: too sandy. : . , , , 
I I f I f~ [ 1 

: : :Severer 
~ : :~b~. 
: 1 : J '.:1 0 

:Moderatil: :Moderate: :Hoderat.: 
: sial I stones, : wetness. : wetness, 
: w,~pess,.\, .. ':. .: .,droughty·.; , . . 
• • 
:Moderate: :Moderate: 

slop'" f\ I wetnes.s. 
s,,~ II . st,ones, 

: wetness.' 

I 

:Moderate: 
: wetn,ss" 
: drQ,ughty, ,'. . 

• See description of the lap unit for cOlpositlon and behavior characteristics of the lap unit. 
'to • 
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3 ,Hlf;!It£ERING INDEX PR(FERTIES 
TABLE E 1 

, ,_ ' r' • f " .~ • .. 

Survey Area~ "NAVAL ORDNANCE STATION CHARLES .COUNTY, MARYLAND 
--.------7"-:-:"i~j;~.,.--,---~- .... ---~-----"":!---:'------------------------------------------------------------""',...,.--------------

'" " Map 
SYlIlbol So; I Naille Depth USDA Texture 

(In) 

/ [J----------"m Olassificati,on :-------------: 
li ': Unified AASHTO 

------'"i,--t--------------l'"",--·~--,.,-7'·--:f7,,----------- -----~'-r""!"--:-:}".--.t·i~--..,~-"'::'r------------------------------------------

BeA 

BeB 

BeC 

Bs 

6rO 

CrE 

, FIlA 

HbB 

InA 

BELTSVILLE" ' 0-14 
" 14-25 

25-50 
50-72 

BELTSVILLE 0-14 
14-25 
25-50 
,50-72 

BELTSVILLE ',0-14 
'J lA-25 

is-50 
50-72 

BELTSVI~I;;E JO-14 
;1'4-25 
e5-50 
50-72 

URSAN LAN) 0- 6 
BIBB (,l, 0-12 

1'2~ 
CROOt0-12 

..12-28 
28-4a 

v4a-99 
CROOt 0-12 

", ,,' 12-28 
.:28-48 
~-99 

CROOt : '0-12 
,12-28 
28-48 
~-99 

mn IIlTT nO'-30 
, ~"30-49 

),49-60 
mn IIlTT ",0-30 

, ~9 
.f!9-60 

HAtt3RCO: .,(0-10 
,Jo-14 

14-28 
" ,~-65 

(ps-72 
INGLESIQE 0-10 

, !0-43 
43-56 

SIL 
SICL SIL 
SICL SIL L 
GR-SL SL CI! 
SIL 
SICL SIL 
SICL SIL L 
GR-SL SL CL 
SIL 
SICL SIL 
SICL SIL L 
GR-SL SL CL 
SIL 
SICL SIL 
SICL SIL L 
GR-SL SL CL 
VAR 
SL 
SL L SIL 
GR-SL 
GRV-SCL GRV-SL GRV-I.: 
GRV-LS GRV-SI.!' GRV,:,SCL 
GRV-S GRV-SL.,GRV-lS 
GR-Sl . " ' 
GRV-SCL GRV-Sl GRV-L 
GRV-LS GRV-SL GRV-SCl 
GRV-S GRV-SL ,GRV-\.:S: 
GR-SL , 
GRV-SCL GRV-Sl GRV:-l 
GRV-LS GRV-SL GRV .. SCL 
GRV-S GRV-SL GRV-LS 
LS 
SLSCL 
SR- S LS 
LS 
SLSCL 
SR- SLS 
SL 
LSL 

Jt. a.':'1t. 
{CL Il 
CLCt-1t. 
SltIlCL 
IlCL-MI.. 

, CL It. 
,ill. Q-11I. 

SM II.. CL 
,"" Ol-II.. 
\,Ol II.. 
QL Q-ft. 

, ·SM Il a. 
IlQ-ft. 

"Ol II.. 
'CL Ol-ft. 
SMII..Ct 

, ,SIt SC-SM II.. CL-II.. 
SIt SC -91 II.. Ct-ft. 
SM II.. CL ~1A3 
GP-Gt1 GP-GC 6C GM 

'.aw GM GC GP 
'i~ 91 GM SP 
(SIt II.. Ol GM 

GP-Gt1 GP~ GeHffI ' 
GWGMGCGP 

j6M 91 GM SP 
SMII..OlGM 

.;GP-Gt1 GP-GC GC GM 
:lGW GM 6C GP" 

" GW 91 GM SP 
, ,{SMSP-91 
'", ;SM SC SC-91 
\ .~SM SP SP:-91 SC 

(jSMSP-91 
;91SCSC-SM 
{~ SP SP-91 SC 
(~ II.. Ol 

,~. . .:15" II.. Q 
,:SC-SM a..,,, l SCL Sl L 

LS S " ) ! ..JJSC SM SP-91, " " 
SR- FSL SIa. ' 
LS 
SLSCL 
LS S LFS 

, ,(!$C -SM Q Ct-ft. 
,;?tI SP-SM 
\§f1 SC SC-91 
SC 91 SP-91 

A-4 
A-4 A-6 
A-6 A-4 
A-2 A-4 A-6 
A-4 
A-4 A-6 
A-6 A-4 
A-2 A-4 A-6 
A-4 
A""A-6 
A-6 A-4 
A-Zl A-4 A-6 
A-4 ' 
Ar4',A-6 
A-6 A-4 
A-2 A-4 A-6 

A-2 A~ 
A-2 A-4 
A"1't A-2 A-4 A-6 
A-1 A-2-4 A-2-6 
A-I A-2-4 A-2-6 
A-I A-2 A-3 A-4 
A-I A-2 A-4 A-6 
,\ .. 4 A-2-4 A-2-6 
A-1 ,\-2-4 A-2-6 
A-I A-2 A-3 A-4 
A-I A-2 A-4 A-6 
A-1 A-2-4 A-2-6' 
A-I A-2-4 A-2-6 
A-1 A-2 A-3 A-4 
A-2 
A-2 A-4 A-6 
A-I A-2 A-3 
Al,2 
A-2 A-4 A-6 
A-I A-2 A-3 
A-2 A-4 
A-2 A-4 
,\-2 A-4 A-6 
,\-:-1, A-2 
A-4 A-6 
A-2 A-I 
A-2 A-4 
A-2 A-I 
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ENGlt£ERING INIa PROPERTIES 
. S·'TAitE E 1 

Survey Area- NAVAL ORDNANCE STATION CHARLES COUNTY I MARYLAND _____________________________ -.. ___ ~~----~-------~-~--__ ~~ _______ ~~ ________ ~w_~ __ ~~ __________ ~ ______ ~_~~~ ____ _ 

Hap :--~--.;..---- ClassificatTori -----.:-----: 
SYlllbo ISoXI Nallle Depth USDA Texture Unified MSHTO 

<In) 

-----------------------------------------------------------------~~~--------------------------------~-----------

Ke 

KpA 

" KpB 

KrB 

Ks 

MkA 

Mk8 

MkC 

MpA 

56-72 SR- FSL SICL 
INGLESIDE 10-10 LS 

.10-43 SL SCl 
43-56 LS S LFS 
56-72 SR- FSL SICL" 

KENTUCK 0-13 I1K-SIL 
'13-24 SIL 
Z~-45 SIL SICL 

'45-56 SL FSL 
58-10 FS LS S 

KEYPORT .0-10 SIL 
! ifo-so SICL CL C 

KEY~T '0-10 SIL 
10-60 SICL CL C 

KEY~T 0-10 SIL 
10-60 SICL CL C 

~ LAf«) 0- S VM 
KLEJ 0-39 LS 

:39-41 S FS 
L 47-60 COS S 

KATAPEAKE ""0- 7 SIL 
7-13 SIL 'i z 

,4:3-38 SIL SICU 
f;SS-46 SI.. L' F6l ." 
46-72 LS S LFS 

MA'TAfiEAI(£"O- 7 SIL' , c' 

7-13,s1L 
13-38 SIL SiCL 

"·88-46 Sl L FSl 
"46-72 l.:s·l·tfS 

MATAPEAkE '(0- 7 SIL'\ 
7-13 SIl': 

'l3-38 SIL SICL 
38-46 Sl L FSl 
''46-72 LS S LfS 

MATAPEAKE . ";;'0- 7 SIL 
7-13 SIL 

MU-38 SIL SICL 
0\38-46 Sl L FSl 
;'46-72 LS S LFS 

~ l.Att)' ,'.. '0- S VAR 
MA TT APEX "'<~0-15 FSl 

15-36 SICL SIL 
\"'36-60 FSl L LS 

'60-65 S LS 

SC-SM CL -It. CL 
'3M SP-3M' : 

3M SC SC-3M 
SC 3M SP-3M 
SC-SM CL -It. CL 
CLOL 
'CL CL-It. 
CL 
·SC-3M 
SM SP-SM ; 
'Il CL SC SM 
M..ClIt!CH 
IlCLSCSM 
It.CLlt!cH 
;It. CL SC SM 
It. CL It! CH 

SM 
SP-SMSM 
SM SP SP-3M 
'SM CL It. 
Cllt. 
ClCL-It. 
SMClIt. 
SC 3M SP-SM 
SMClIt. 
CLIt. 
ClCl-lt. 

iSM CL It. 
'SC SM sp-SM 
: 8M CL It. 
';~CL It. 
'~)Cl CL -It. ; 

o ,-i»$M CL It. 
• " u,SC SM SP-SM 

·'SM CL It. ,ia It. 
~CI.. Cl-lt. 
SMCLIt. 

~, ,SC 3M SP-SM 

~:SM SC-SM It. 
"eel CL-It. 
SMSCCLIl; 

;~ SMSC 

A-4 A-6· 
A-2 A-I 
A-2 A-4 
A-2 A-I 
A-4 A-6 
N-4 
A-4 A-6 
A-6 
A-4 A-2 
A-2 A-1 A-3 
A-4 A-2-4 A-S A-2-6 
A-6 A-1-6 
A-4 A-2-4 A-6 A-2-6 
A--6' A-7-6 
A-4 A-2-4 A-6 A-2-6 
A-6 A-1-6 

A-2 A-4 
A.:.\ A-2 
A-I-B A-2-4 A-3 
A-4 
A-4 
A-4 A-6 
A-2 A-4 
A.:.1 A-2 
A-4 
A-4 
A-4 A-6 
A;;2 A-4 
A-1 A-2 
A-4 
A-4 
A4 A-6 
A-2 A-4 
A-1 A-2 
A4 
A-4 
A-4 A-6 
A-'2 A-4 
A-1 A-2 

A-4 A-2 
A-4 A-6 A-7 
A-2 A-4 A-6 
A-2 

u 
[] 

U 
o 
o 
u 
~j 
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Et«ilt£ERI~ ltaX PRtPERTlES 
TAIllE E 1 

Survey Area- NAVAL ORDNANCE STATION CHARLES COUNTY, MARYLAND 

Map 
SYllbol Soj I Nale 

" 

Oepth USDA Texture 
<In} , 

:-----:------ Classificatioll -..,---------: 
: Unified MSHTO 

---------------------------------------------------------------------------------------------~-------------------. 
Mp~ 0-15 FSI.. MATT~X 5.'1 SC"SMIt. A~ A-2. 

15-36 Sla. SIL a. a.-It. A-4 A-6 A-1 
36.-60 FSI.. L LS SMSC a. It. A-2..A-4 A-6 

l 60-65 ,!S~S 5.'1 S§. \, A..,2 
HuB MATTAPEX ,0-15 . F;S1.. 5.'1 SC-SM It. A-4 A-2. 

15-36 . Sl~L SIL· a.a.-It. A-4 A-6 A-1 
36-60" I F"$l.:. L LS SMSCa.1t. A-2. A-4 A-6 

~~'L.Nf) 
\~-65 S LS SMSC A-2 
. 0- 6 "Viti 

Pk PLaLtl 0- 4 "T PT A-8 
. 4-8Q.; . Jtl:K II'T PT A-8 

RcA R\J~LI~T 0-2.2, LS SP-SMSM, A-2. A-3 
22-40 S LS SP-SMSM A-2 A-3 
40-59;, S LS GR-S SP-SMSP A-I A-2 A-3 
59-12, SR- S SCL SP-SM SC-SM a.-It. A-2. A-3 A-4 

ReB RlK,~I~T 0-2.2.rl L,S, SP-SM.SM , Ai2 A-3 
(,22-40/), $ LS SP-SMSM A-2 A-3 

, .40-59 S LS GR-S SP-SMSP A-I A-2 A-3 
~j . 

59-12 , $I?- S 50L SP-SM 5O-SM a.-It. A-2 A-3 A-4 
Ua ~TI£NTS 0-12 SR- S L SM It..llP-P,t, A-I A-2 A-4 
WoA tro)ST(Ift 0-11 SI.. 5.'1 a. -It. 5O..,SM A-Z A-4 

11-29 so. L SI.. 5.'1 a. -It. It a. A-2. A-4 A-6 
29-10· SR- GR-S SI.. SM SP-SM OC-SM A-I A-2. A-3 A~2.-4 

WoB ~TIlI4 o-n .. " ~ ... 5.'1 a. -It. 50-5.'1 A-2. A-4 
,,11-29 ~ L SI.. SM a. -It. It. a. A-2 A-4 A-6 
.29-10 $I?,. GR-S SI.. -.. , SMSP-SM5O-SM A-I A-2 A~3 A-2-4 

-,' "~ ~ 
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Et«lINEERIt«l INDEX PROPERTIES CJ TABLE E2 

Survey Me~" ,NAVAL ORDNANCE STATION CHARLES COUNTY, MARYLAND 
+ __ ~_~-------------------J--~---------------------~~-~_~ __ t~ _____ ~~~~ _________ ~~~~ ___________________________________ 0 

Fragllents :----Percent passing - sieve nUlber---: 

D Hap >3 I I Liquid Plasticity I I 

40' " 
200 SYlbol So i I Nale Depth Inches I 

~ 10 I I ill it Index I I 

(In) (pet) I (pet) I 
_______ ~_~ ______________ ~;;!L _______ .:::; __________________ ~ _ ___ l·.:.. ____ .L.~ _______________________________________________ 

0 SeA BELTSVILLE 0-14 0- 0 85'100 80-100 70-100 50-90 22-26 3- 7 
14-25 0- 0 851 100 ': 80-100 70-'-'100 " 55- 95 29-32 9-12 
25-50 0- 0 85-100: ' 80-100 70-100 50- 95 29-34 9-14 [] 50-72 0- 0 W.1oo~' 50-100 30-100 15- 90 18-34 3-16 

BeB BELTSVILLE 0-14 0- 0 85':'100 :80-100 70-100 50- 90 22-26 3- 7 
14-25 0- 0 85'''100 '80-100 76-1100' 55- 9~ 29-32 9-12 n 25-50 0- 0 ~-loo; 80-100 7~1()() 50-95 29-34 9-14 

"~ '-' 50-72 0-0 '6'01100 50-100 30-100 15- 90 18-34 3-16 
BeC BELTSVIllE 0-14 0- 0 85:-100 '80-100 7~100 50- 90 22-26 3- 7 

14-25 0- 0 85-100 80-100 70-100 55- 95 29-32 9-12 [] 25-50 0- 0 85-100' 80-100 70-100 50-95 29-34 9-14 
50-72 0- 0' 60-100 50-100 30-100 15- 90 18-34 3-16 

a.a BELTSVILLE 0-14 0-0 852100 80-100 76Lfoo 5Oj '9b 22-26 3- 7 IJ 14-25 0- 0 85-100 80-100 70-100 55- 95 29-32 9-12 
. J--, 

'1. 25-50 0- 0 as-I 00 80-100 70-100 50-95 29-34 9-14 
i' 

50-72 0- 0 60:"100 50-100 30-100 15- 90 3-16 18-34 

U M~AN) 
'-"," 

0-6 -
Bs BIBB 0-12 0- 5 95-100 90-100 '~'90' 30- go 15-25 0- 7 

" 12-60 0-10 ' 69-100 50-100 40-100 30- 90 15-30 0- 7 
trO Cm:,;: 0-12 0- 0 60-85 50-75 30- 70 15- 55 15-33 2-16 U 12-28 0-0 ~ 50' c 30- 55 "~50 10-·3() 8-36 2-16 

" 
~ , ,40- 80 ' , 

28-48 0- 0 30- 55 15- 50 2- 30 15-36 0-16 
.w::80 

';, 

15-30 48-99 0-0 30-55 15- 40 2- 20 0-12 [J CrE C~ 0-12 0- 0 60-85 50- 75 30- 70 15- 55 15-33 2-16 
12-28 0-0 40-80 30-55 20- 50 10- 30 6-36 2-16 
28-48 0- 0 40-80 30-55 15- 50 2- 30 15-36 0-16 

[J 48-99 0- 0 40-80 30- 55 15- 40 2- 20 15-30 0-12 
CrF 0-12 0-0 60- 85 50-75 30- 70 15- 55 15-33 2-16 

12-28 0- 0 40-80 30-55 20-50 10- 30 8-36 2-16 
28-48 0- 0 40-80 30-55 15- 50 2- 30 15-36 0-16 U 48-99 0-0 40-80 30-55 15- 40 2- 20 15-30 0-12 

FIlA F~T ~TT 0-30 0- 0 90-100 85-100 50-90 10- 25 0- 0 
30-49 0-0 90-100 80-100 50-90 25- 45 15-35 0-15 0 49-60 0- 0 90-100 75-100 40-80 5-35 15-40 0-12 

FIB F~T ~TT 0-30 0- 0 90-100 85-100 50-90 10- 25 0-0 
30-49 0- 0 90-100 80-100 50- 90 25- 45 15-35 0-15 

l-] 49-60 0-0 90-100 75-100 40-80 5- 35 15-40 0-12 
," 

HbB 0-10 0- 0 90-100 75-100 50-95 25-50 10-30 5-10 
10-14 0-0 90-100 75-100 40-90 20- 40 10-30 0-10 
14-~ 0- 0 90-100 75-100 50-95 30- 75 20-35 5-15 U 28-65 0-0 80-100 55-100 20- 70 5-30 15-20 0- 5 
65-72 0- 0 85-100 80-100 70- 90 40-85 10-30 5-10 

InA ItG..ESlDE 0-10 0- 0 90-100 90-100 40- 75 10- 35 15-15 0- 5 U 
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. , ~~~~~R,ItiG~~~X PRCfERTIES 

0 TABLE E 2 

D 
Survey Area- NAVAL OlIDNANCE STAII:nON CHARLES COUNTY I MAR;YLAl1D 
---------------------------------------------------------------------------------------------------------------------

fr~g.':nts :----Percent passing - sieve nUlLber---: 
~ . 

Map >3 I I Liquid Plasticity I i' I 

n SVllbol So i I Nalle Deptp Inches . 4 10 40 200 ,.: I i IIi t Index I 

Un) (pet) . (pet) I , . 
---------------------------------------------------------------------------------------------------------------------

[J 1,0-43, 0- 0 90-100 55-100 \~-, 20- 40 .. ' 10-25 0-10 
43-56 0- 0 80-100 75-100 20- 70 5- 30 15-20 0- 5 
56-]2 O~ 0 8Srl00 80-100 70- 90 40- 85 10-30 5-10 

~ J" 

n. 
InB. HG.ESlDE 0-10'· 0- 0 9O;rlOQ 90-100 40- 75 10- 35 15-15 0- 5 

., ' ;:' 10-43.:. 0- 0 90-100 55-100 ,5O-.$) 20- 40 10-25 0-10 
'If ' , y, 

43,.56 0- 0 80-100 75-100 20- 70 5- 30 15-20 0- 5 
~,¥! 

~100 56".72 0- 0 80-100 70- 90 40- 85 10-30 5-10 

[j Ke KOOUCK 0-13 0-,,0, 100-100 100-100 90-100 75- 90 30-40 5-10 
13,-24:", 0-0 100-100 100-100 ~100 75- 90 25-40 5-15 
24-45 0-:0 UXh10Q 100-100 90-100 75- 95 35-45 15-20 

f] 1. ~ ,~ 
45-56. 0-.0 100:-100 100-100 ,60- 85 30- 50 15-25 5-10 

" 
56-70 0- 0 100-:100 100-100 50-80 10- 35 15-20 0- 5 

KpA KEYPMT 0-10 0- 0 95-100 95-100 . 8p;JOO 30- 55 20-30 3-12 

II 
10-60 0- 0 95:'100 95-100 ',85::-100 70- 95 35-60 15-35 

KpB KEYPmT 0-10 0- 0 95,,,,,100 95-100 80-100 30- 55 20-30 3-12 
19-60 0-.0 95-109 95-100 8S-.lOQ 70- 95 35-60 15-35 

KrB KEYPmT 9:-,10" . 0- 0 95-.100, 95-100 80-100 30- 55 20-30 3-12 

U ~~O ~O 95-100 95-100 85-100 70- 95 35-60 15-35 
URBAN LAN) 0- 6 

Ks KLEJ 0-39 0- 0 100-1,00 95-100 50-95 15- 45 15-20 0- 0 
i • , 

0": 0 

lJ 
39-47 90-·100 75-100 40-80 5- 35 15-20 0- 0 
47~ O~ 0 98·dQO 95-100 35- 70 0- 15 0- 0 

MkA MAT~E! 0- 7 0- 0 100 .. 100. 100-100 80-100 45- 80 20-35 5-10 

[J 
7,...13, 0- 0 100.-100 100-100 807:10,0 45- 80 20-35 5-10 

13-36 0-0 100-100 100-100 . , ~r~ 60-90 25-35 10-15 
38~~ 0-0 go,.,lOO 75-100 50-95 25-50 10-30 5-10 
46-72· (},Q 9Q~I00 75-100 20- 70 5-30 15-20 0- 5 

~] MkB ~TAPEAkE cr.7 0,0 100-100 100-100 SOyl,qo 45- 80 2Q-35 5-10 
7-13 

<. 

l~lOO 45- 80 0- 0 100-100 80-100 20-35 5-10 
i}:38 0- 0., 100-100 100-100 80-100 60-90 25-35 10-15 

U 
38-46 0- 0 90-100 75-100 50-95 25-50 10-30 5-10 
46-72 0- 0 90-100 75-100 20- 70 5- 30 15-20 0- 5 

MkC MAT~ 0-7 0-0 100-100 100-100 80-100 45- 80 20-35 5-10 

0 
7-13 0-0 100-100 100-100 80-100 45- 80 20-35 5-10 

13-38 0-0 100-100 100-100 80-100 60- 90 25-35 10-15 
38-46 0- 0 90-100 75-100 50-95 25-50 10-30 5-10 
46-72 0- 0 90-100 75-100 20- 70 5- 30 15-20 0- 5 

D MATAPEAKE 0-7 0- 0 100-100 100-100 80-100 45- 80 20-35 5-10 
7-13 0- 0 100-100 100-100 80-100 45- 80 20-35 5-10 

13-38 0- 0 100-100 100-100 80-100 60- 90 25-35 10-15 

U 38-46 0- 0 90-100 75-100 50-95 25-50 10-30 5-10 
46-72 0- 0 90-100 75-100 20- 70 5- 30 15-20 0- 5 

URBAN LAN) 0- 6 

U 
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d ';' ;,' iENG'Itt:ERIt«i"Im PROPERTIES 
~r~ TABLE E 2 

MpA 

MpB 

MuB 

Pk 

ReA 

ReB 

Ua ' 
WoA 

MATTAPEX 

. 

'~LNf): 

RlNlINT 

R\NlINT 

" Frag •• nts"I':''::'--Percent passing - sieve nu.ber--:-: 
>3 ' : , ': Liquid Plasticit, 

Depth Ineh~s : 4"'," 10 ' r 4()"" 200 r I i.i t Index 
<In) (pet) (pet) 

, 
95;-100: 0-15 0-0 

'1.,,-

15~~ 0- 0 100-109 
36'-60" 0-,0 . 95-10() 
sO:SS ()-o 95"100 
'9:15" , 0- 0 95"I~' 
1'5-36' 0-0 100':'100 
36.:so ()-' 0 95~r06 
60165 0-"0 .I 95-100 
()-l~;; , ()-O 95--100' 

15':'36 ()-o 100-1'00 
36lsd ()-,O 95;.:.100 
sOLSs' " ()-o 95-100 

Q;-i S L ., 
Oi 4' 0- o J 

" 

4-80 ()-O '1-

0-22 
' r l 

()-o 9I.F100 
22~ 0- 0 

, 
9Q-;100 

46L59 ()- 0 55lfi'CiO' 
~9-12 0- 0 90-100 
Q~ ~o gol.i100 
22~ o~ 0' 90-'100 
4~s9l 0..;0 55::1100 
59-12\)' 0-'0' 9Q-100 
J-:n" 0- 0 90-100 
,~11 ()-O 9O-1~ 
n~}t9' ()-O ~100 
~7Q': 0-" 0 ~f@ 

()- ti4 ( 

0..: 0' 90-100 
11,-~ ~O: goJlQo 
29-7Q" 1 0- 0 8()kl00 

~-:<, 
Ifr-

90-100 8~HOO 
100-100 90-100 
90-100 45- 9S 
90-100 43- 9S 
90-100 80-100 

100-100 90-100 
90-100 45- 95 
90-100 j 4a..:,SS 
90-100 80-100 

100-100 90-100 
90-100 45- 95 
90-100 43:-.,65 

' ,',' 

85-100 50-,90 
85-100 50-90 
45-100 20- 80 
80-100 ~90 
85-100 50-:90 
85-100 50-90 
45-100 20- 80 
80-100 

. ~" , "90 
90-100 60-95 
80-100 60-95 
70-tOO 45- 90 
7()- 95 ,,~ 
80-100 t.' 

7()-100 45- 90 
7()- 95 35- 55 

~D -'''~ . .;{~ \ :_d 

3()- 65 
85- 95 
15- 75 
15- 40' 
3()- 65 
85- 95 
15- 75 
15- 40 
3()-SS 

85-95 
15- 75 
15- 40 

5- 15 
5- 15 
5- 15 
5- 40 
5- 15 
5- 15 
5- 15 
5- 40' 
5-60 

30- 75 
25- 60 
5-~ 

3()- 15-" 
25- 60 
5- 25 

15-30 
24-45 
15-40 
15-1,0 
15-30 
24-45 
15-40 
15-10 
15-30 
24-45 
15-40 
15-10 

15-30 

15-30 
15-30 
15-28 
15-32 
15-26 
15-28 
15-32 
15-26 

0-10 
7-21 
0-18 
0- 0 
O-to 
7-21 
0-18 
()-O 
O-to 
7-21 
()-18 
()-O 

()-O 
0- 0 
0- 0 
0-10 
0- 0 
0- 0 
()-O 
0-10 
()-15 
()-7 
()-20 
0- 6 
0- 7 
()-20 
0- 6 

n 
n 
n 
[J 

[J 

LJ 

lJ 
U 

U 

[1 

[J 

U 

o 
o 
~J 
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PHVSICAl,:,~, CI£MlCAl PROPERTIES Of THE SOILS 

Q TABLE F 

,Survey Area- NAVAL ORDNANCE STATION CHARLES' COUNTY, MARYLAND 

0 
' ,------------------""t----'--------'!I"'----------------~--":..,.--.,. ... -----~~------------------,------ .... -----------------------------------------0'_"" 

Hap Moist Blk 'Perleab- Avai lable 'Soi+' Sal in- Shrink Erosi on Wind Organic 
Syl1lb,ol Soi I Nalle Depth Clay Density iii ty water. cap Reaot ity Swell Faotor Erod. MaHer 

0 
(In) (pet) (glc.3) Un/hr> <Inl i n) <ph) ( .. hos/clI) Pot. K T Group (pet) 

-~--:--------"""-------~--------~-----------.,-!-::~----'fl-----.. f~---~,~------~"!""----------' .. -----........ -~----------------;,;..,i.;--~~-----------------
BeA BElTSVJlLE 0-14 1-20 .1.20-1.40 0.60- 2.00 0.18..Q .• 21 3.6-S~5 UII .43 3 1.0- 3.0 

14-25 ZO-30 1.30-1.50 ' 0.60~ Z.OO 0.18-0'.21 3.6-5.5 L~ .43 0.0- 0.0 

n 25-50 20-30 1.60-1.90 0.007'0.20 0.05-:0.10 ,3.6.,.S.5 .~ '- UII .32 0.0- 0.0 
,50-12 20-35 '1.30-:1.50 0.,20-' 6.00 0.08-0.18 3.6-5.5 l~ .37 0.0- 0.0 

BeB BELTSVILLE 0-14 7-20 1.20-1.40 0.60- Z.OO~ <0. r8-o.Z1 3.6-5.5 l~ .43 3 1.0- 3.0 
14-Z5 20-30 1.30-1.50 0160-·.2.00 0.18--0.21 3.6-S.S l~ .43 0.0- 0.0 
25-50 20-30 1.60.-1.90 O'~"O.ZO ' 0.05-0.10 3.6-:-5.5 ! '- l~ .32 0.0- 0.0 
50-12 20-35 1030-1.50 . ,0.20-,6.00,; '0.08-:0.18 3.6'::5.5 l~ .31 0.0- 0.0 

U-
BeC BE~TSVllLE 0-14 7-20 1.20-1.40 ' 0.60-:-,2.00 0.18-:0.21 3.6"-5.5 l~ .43' 3 1.0- 3.0 

".,J4-25 20-30 1.30-1.50 ,0.60- 2.00 0.18-0.21 ' 3.6-5.5 - ! l~ .43 0.0- 0.0 
,{ 25-50 20-30 1.60-1.90 0.00- ,O.ZO . 0.05-:-0.10 ., 3.6"-5.5 l~ .32 0.0- 0.0 
,50-12 20-35 1.30-1.50 0.20- 6.00 '0.08-0.18 ' 3.6,.5.S l~ .31 0.0- 0.0 

[] a.a BELTSVIlLE 0-14 7-20 1,20-1.40 0.60- Z.OO 0.18-:O.Z1 , 3.6-5.5 L~ .43')'3 1.0- 3.0 
" 14-25 20-30 1.30-1.50 0.60- 2.00 0.18--0.21 3.6~5.5 l~ .43 0.0- 0.0 

25-50 ,20-30 1.60-1,.90 I,' 0.00- 0.20 0.05-0.10 3.6"'5i5 'l~ '~32 0.0- 0.0 

0 
fX 50-12 Zo-35 1.30-1.50 , 0.ZO-6.00 .0.08--0.18 3.6.,,5.5 l~ .37 0.0- 0.0 

URBAN tAlI) 0- 6 ,0.00-0.00 0.00-,0.00' O. OO,,().OO 0.0-0,0 - , 0.0- 0.0 
Bs BIBB ' 0-12 2-18 ,1.25-1.55 O.60-.'Z.OO' , 0.IZ-o.18 4.5-5;S \, l~ .ZO 5 3 0.5- 2.0 

lZ-60 2-18 1.30-1.60 ' O.60-'Z.OO ' O.IZ--o.20 4.5-50'S l~ ,.37 0.0- 0.0 

D crO CROCJI'· o-lZ lo-Z3 1. Zo-1. 40 0.60-2.00 0.10-0.18 4.§~6~0 l~ .43 4 1.0- 3.0 
,IZ-28 10-35 1.30-1.50 0.20-:;,2.00 ' 0.05-0.10 4.5-.6.0 l~ .17 0.0- 0.0 
28-48 5-30 1.,30-1.50 ' 0.60-20.00 0.04--0.07 . 4.5-6.0 'l~ .17 0.0- 0.0 

[J 48-99 5-20 1.3071.50 0.60-20.00 0.Oa-o.13 4.54).0 ., , - L~ .17 0.0- 0.0 
CrE , CRIXlM 0-12 10-23 I.Z0-1.40 ,0.60- !2.00 0.10-0.18 4.5~.0 L~ '.:43 4 ,1.0- 3.0 

12-28 10-35 )1,,30-1. 50 0.20- Z.OO 0.05-0.10 4.5-:6.0 l~ .17 0.0- 0.0 

D 
28-48 5-30 1.30-1.50 , ,,0.60-~.00 0.04-0.07 4.s.-s~0 l~ .17 0.0- 0.0 
48-99 5-20 1 ~;3O;-;1. 50 0 .. 60-20.00 OtOa-o.13 4.5,:s.0 l~ .17 0.0- 0.0 

'Crf CRIXlM 0-12 10-Z3 1.20-1.40 0.60- 2.00 0.,1'0-0.18 4.5-6.0 L~ .43 4 1.0- 3.0 
. , 12-28 10-35 '1.30-;-1.50 0.20-.2.00 0.00-0.10 4.5-6.0 L~ .17 0.0- 0.0 
';:3I1Z8-48 5-30 1.30-1.50 ' 0.60-20.00 0.04--0.07 ' 4.5-6.0 l~ .17 0.0- 0.0 

48-99 5-20 ,1.30:-1.50 ' , 0.60-20.00 0.Oa--o.13 4.5-.6.0 ,- l~ .17 0.0- 0.0 
FIA F~T I«JTI ,0-30 5-10 1.25-1.60 6.00-20.00, ' 0.06-0.10 3.6;.5.5 l~ .20 4 2 1.0- Z.O 

(] 30-49 10-30 1.25-1.80 '< 0.60- 6.00 0.12-0.16 3.6-.:5.5 'L~ .32 0.0- 0.0 
, 49-60 5-15 1.30-1.80,' 6.00-20.00 0.05-0.10 . 3.6;;;;5.5 - l~ ,.11 0.0- 0.0 

FIB F~T I«JTI 0-30 5-10 ,h2S-1.60~\ 6.00-20.00," 0~·05-0.10 3.6':5.5 ' ' ,- L~ .20 4 2 1.0- 2.0 

0' 
30-49 10-30 , I ;zs.:.I. 80 i 0.60- 6.00' . 0.12-0.16 3.6-5.5 l~ .32 0.0- 0.0 

,,', 49-60 ' 5-15 1.30-1.80 6.00;20.00 ,0.OS-O.10 3.6-5;5 ',- (;;l~ .17 0.0- 0.0 
HbB ~ 0-10 12-t8 1.3(hl.60 ' ,,0.60-'6.00 0 •. 12-0.20 3.6l"C5 .. 5 'l~ .28 4 5 0.0- 3.0 

10-14 to-18 1.45:-,L.SS 0.60- 6.00 0"10:-0.16 3.6",5.5 L~ .24 0.5- 0.5 

[J 14-28 18-27 L .. 35-:1.70 9.~,2.00 O.I,~-o.22 a.~-s.s - ,;l~ ~c31J{ ,', 0.5- 0.5 
,,28-65 3- 8 1.40-1.70 2..00-'20.00 \O.~.IO ;"~ ~·e .. S.5 l~ .24 0.5- 0.5 
SS-72 15-30 1.50-1.70 0.06- ;0.60 I o .1·Z--o. 24 ';,3.6-5.5 - "l~ .49 '0.5- 0.5 

I=J 
InA ItG.ESIIl: 0-10 3- 8 1.30-;1.10 6.00-aO.00. 0.OH.I0 .. 3.6:-5/5 L~ .20 4 2 0.5- 2.0 

.10-·13 8-25 1.41H.SS ~.OO-. 6.1)!)' 0.10:-0.16 3.6T~.5 
, L~ "lB. t; 0.5- 0.5 

43.:-56 3- 8 I.40-L 70 2.00-aO.00 0.~0.10 3.6--5.5 l~ .15 0.5- 0.5 

U 
56-72 15-30 1.50-1.70 0.06- 0.60 0.12--o.Z4 3.6-5.5 l~ .49 0.5- 0.5 
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TABLllP'F } 

Survey Area- NAVAL ORDNANCE STATION CHARLES COUNTY I MARYLAND 
----------------------------------------------j-------.----:--------:'":"--~-'---'7------~----"""--.-~-------------.-_______ ~_..:.1 __ .. ___________ _ 

Ke 

KpA 

KpB 

KrB 

Ks 

MkA 

'. MkB 

MkC 

MpA 

Mp8 

KENTOCK 

KEYPORT 

KEYPORT 

KEYPORJ. , 

~l::AM) 

KLEJ 

HATAPEAKE 

HATAPEAKE 

HATAPEAKE 

HATAPEAKE 

ItATTAPtx 

43-56 3- 8 
56-72 IS-3O 
0-13 14-18 

13-2414-20 
24-4S 24-34 
4S-56 10-15 
56-70 3- 8 
0-10 10:-25 

'10-60 30-50 
, 0-10 10:-25 

10-60 30-50 
0-10 10:-25 

10-60 30-50 
0- 6 
0-39 2-12 

39-47 2-10 
47-60 0- S 
0- 7 10:-18 
7-13 10-18 

, 13-38 18-30 
38-46 10-22 
46-72 3-10 
0- 7 10:-18 
7-13 10:-18 

"13-3e 18-30 
i\, 3e-46 10:-22 

46-72 3-10 
0- 7'10:-18 
7-13 10-18 

13-3e 18-30 
" 38-46 10-22 
,·46-72 3-10 
" 0:- 7 10:-18 

, i 7-13 10:-18 
13-3e 18-30 
3e-46 10:-22 
46-72 - 3-10 
0:-6 
0:-15 10:-18 

'15-36 18-30 
36-60 8-15 
60-65 3- 8 
0-15 10:-18 

15-36 18-30 

1.40:-1.70 . 2.00-20.00 0.~.10 3.6-5.S 
;1.50-1. 70 ,.0.06- 0.60\ Od'2-0.24 3~6-S,5 
1.20d.50 0.60-2.00",0.20-0.25 3.6-S.5 ',,0 - 4 
1.40-1.70 ,0.60-/2.000.16-0.21 3.6-5.5 0 - 4 
'1.40-1. 70 0.06- 0.60 O. fS"().21 i' 3.6-5.5 
1.:65-1.80 2.00- 6.00 ·O.lfl-~O.15 3.8-~5.5 - " 

:'1.65-1.80 '6.00-20.00, ,0.05-0.11 " ,3.&.,5;S 
1.20-1.60 0.'20:-,,2.00; :0.16-0.22' 3.6-S.5 
1..35-1.60 ,0.00- 0.20' 0.1'3-0.17 4.5kS.S 
1.20-1'.60 0.2()-2.00 0.16-0.22 3.6~5.S 
1.35-:-1.60 ,0.00- 0.20 0.113-0.17 4.5.,.S.S 

;};20-1.60 '0.20.,,2.00 0.16-0.22' 3.6"5.5 
1.3~hI.60 0.00- 0.20 0.10-0.17" 4.5-5IS 
,0.00-0.00 0.00-0.00 0.00-0.00 0.0-0.0 
d ;00-1.40 6.00.,20.00, 0.06.,.0.11 3.6':'S:0 
1 ;\30-1.50', 6.00-20.00 0.06..0.08" 3.6 .. S.0 
1.40-1.60 '6.00-20.00:. 0;04.,.0.05 3.6;;.5.0 
1.20:-L50 0.60- 2.00 ,0. 16.().24 4.5:.7;3 
L20-1.50 0.60- 2.00 0.16-0.24 3.6~.0 
1.40-1-.70 C' 0.20- 2.00 0.18-0.24 3;6·5.5 
)1.66-1.80' 0.60- 6.00 0.12-0.20 . 3.6'-5.5 
LetH.80 6.00-20.00 0;05-0.10' ,3.6-5.5 
1.20-1'.50 0.60- 2.00' ';0.16-0.24 ., 4.5.,7.3 

'1.20-1.50 O.so-,. 2.00 0.1'6-0.24 3~6~10 
'1 ... 1.70 0.20- 2.00 ·0.18-0.24 ..... 3.6-5.5 
1.~1.80' 0.60,:'·6.00 0;N~-o.2O 3.6,.5!5 

'·E65-1.80 6.00-20.00 0.05-0.10 3.6'-5.5 
1.~2~1.50 ~O.60-2.00 '0;1'6..0.24 '}4.&-7.3 .'-, 
1.20-:-1.50 ., 0.60- 2.00 :0.16-0.24 3.64;.0 

"1.40-1. 70 O.zo.,. 2.00,0;,18-0.24 3.6,.5i5 
1.65-1.80 0.60- 6.00' 0.12-0.20 / 3.6:'5;5 
1'-65-1.80 '6.00-20.00;,·0.05-0.10 3.6-5.5 
1;'2().,.1.50 ' 0.60-\ 2.000.16-0.24 , ' 4.6-7~3 
1.20-:-1.50 0.60,.2.00, 0.lS.Q.24,' 3.8"'6.0 
1.40-1. 70 0.20:- 2.00 0.llhO.24 3;61;5.5 
1:65-1.80 0.60- 6.00 50;1-2-0.20 '. 3.6-5.5 
'L·~1.80 6.00.-20.00 1~0.OH.I0 3;&;.5.5 
'0.:00-0.00 O.OO-·O.OO·} '0.00-0.00 0.0-0.0 
1:10 ... 1.45 0;60- 2.00 jO;~'3,..().20 3.S"'5l5 
'1.2:5-1.45 \ '0;21).- 2.00' ·':iO.la-o.22 3.6"5.S 
1.4&.-:(.65 ·,0.60-,6.00, ·O.l~.().la· 3.6-5.5 

"I.so-L80 ;, 6~00-20.00 'O.os,.o.08 3;6-5.5 
1~IO-L45 0.60- 2.00 0.13.().20 ,', 3.6-5~5 
1,:25-:1.45 O.eO- 12.00 0.18-0.22 3.6-5:5 ,.. 

U)I 
LI)j 

L()f 
U)I 
L()f 
L()f 
L()f 
L()f 
ilU(R 

. L()f 

.mER 
L()f 
.mER 

, L()f 
L()f 
L()f 
l()f 
L()f 

\ l()f 

" L()f 
,; L()f 

L()f 
L()f 
L()f 
L~ 

• L()f 
L()f 
L()f 
L()f 
L()f 
L()f 
L()f 
L()f 
L()f 
L()f 
L()f 

L()f' 
L()f 
L()f 
L()f 

, L()f 
'L()f 

.15 

.49 

.24 5 5 

.43 

.43 

.24 

.15 
• 43 3; S 
.32 
.43 3 5 
.32 
.43 °'3' S 
.32 

.17 5 
'.17 
.10 
.43 5 5 
.49 
.49 
.28 
.15 
.43 5 5 
.49 
.49 
.28 
.15 . 
.43 5 5 
.49 
.49 
;28 
.15 
.43 5 5 
.49 
.49 
.28 
:1-5' 

.37 4 3 

.43 

.28 

.17 . 

.37 4 3 

.43 

0.5- 0.5 
0.5- oil 
3.0-1SJ 
O.S- 1.0 

0.5- ~:.~J 0.5-
0.5- O • 
1.0- r 
~:~= ~;] 
0.0- 0.0 

, ~:~= aJ 
0.0- 0.0 

1.0- ~~"l 
0.0- d 
'0.0- a.:-

1.0- 4'J 0.0- d 
0.0- d. 
0.0- 0.0 
0.0- fl 
1.0- ~J 
0.0- 0.0 

lEU 
~:~ ~ .. ~ 
0.0- ~J 
0.0- 0.0 
0.0- ~-l 
1.0- t" 

'0.0- 0.0 

,tEW 
0.0- Q •. "J o 5 1" 
0:5= 6; 
0.5- 0.5 
0.5- QJ', 
0.5- i 
0.5- 0.5 

IJ 
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TABLE F 

Survey Area- NAVAL ORDNANCE STATION CHARLES' cou#:ty I MARYLAND 

---------------------------------------.-~-------~----~-----~--~-~~~-~~--~--~------~-----------~-------------------------------------
Map 

SYllbo I So i I Nue Depth Clay 
<In) (pet) 

"oist Brk ; Per.eab-
Dells'f'ty .. d Ity 

(g/c13) Un/hd 

A~ai I able" 
water' ea~ 

IIMin) 

SOl I 
Read 
(ph) 

Sal in
ity 

(.hos/ca) 

Shr'irlk tf'osion Wind Organic 
Swe II Fadhr Erod. "atter 
Pot. K T Group (pet) ______________________________ ~J~~--_-----------------______________________________________________________________________________ _ 

! 36460 8-15 1.45-1.65 0.60- 6.0'0 0.14-'0.18 3.6-5.5 r(it .28 0.5- 0.5 
~ 3- 8 1.50-1.80 6.00-20.00'; 0.05-0.08 3.6-5.5 l~ .17 0.5- 0.5 

MuB "ATTAPEX ' 0-15 10-18 1.10-1.45 0.60- 2 .000iJ 0.13-0.20 3.6-5.5 cllt ) , .37~· 3 0.5- 3.0 
c, ,;" ,', '15-3& 1'8-'30 1.25-1.45 0.20- 2.00~' 0.18-0.22 3.6-5.5 L()j .43 0.5- 0.5 

36£ao <8:'15 1.45-1.65 0.60- 6.00" 0.14-0.18 3.6-5.5 Ulf' .28 0.5- 0.5 
, < 'GO.:s5 3"" 8 (l5(}.lJ.80 6;OO-20~ti(r' 0.05-0.08 3.6-5.5 L~ .17 0.5- 0.5 

URBAN LAN) 0- 6 "' 0.00-0.00 0.00- O.OO:;;! 0.00-0.00 0.0-0.0 0.0- 0.0 
Pk PlaIJ4 0-·4 0.10-0.50 2.00- 6iOO 0.35-0.45 3.6-5.5 0- 4 uj(" .02 8 45.0-90.0 

4'-80 ." 0.10-0.50 2.00- 6;00 0.35-0.45 3.6-5.5 0- 4 L()j' .02 30.0-75.0 
RcA RLKlINT 0-22 '4-10 1.50-1.75 6.00-20.00'; 0.05-0.10 3.6-5.5 . 11~()j .17 5 2 0.5- 3.0 

22"40 1- 8 1.50-1.75 6.00-20.0C},1 0.02-0.10 3.6-5.5 .t:'()j .10 0.5- 0.5 
"4().i-59 1- 8 1.50-1.75 6.00-20.0'0'" 0.02-0.10 3.6-5.5 ~I::()j .05 0.5- 0.5 
59 ... ]2' ", 1':;25 1.40-1.70 0.60- 2.0(5' 0.02-0.15 3.6-5.5 L()j" .20" 0.5-0.5 

ReB RlJttJNl 01.'22 ~";:10 1.50-1.75 6.00-20 ~oO' 0.05-0.10 3.6-5.5 Uif .17 5 2 0.5- 3.0 
22-40 1- 8 1.50-1.75 6.00-20.00' 0.02-0.10 3.6-5.5 L()iI· : .10 0.5- 0.5 . " 

b •. 40-59 1- 8 1.50-1.75 6.00-20;00 0.02-0.10 3.6-5.5 U)f' .05 0.5- 0.5 
59-72 1-25 1.40-1.70 0.60- 2:00· 0.02-0.15 3.6-5.5 't1)j' .2O~ 0.5- 0.5 

Ua lOOmOTS 10-72 3-20 1.55-1.80 2.00-20.00':' 0.054>.20 3.6-5.5 L()j .15 0.5- 0.5 
WoA W(Xl)5T~ 0-11 ·5:"18 1.00-1.40 0.60- 6;00 0.08-0.16 3.6-5.5 L()j;d·· ... .24 4 3 1.0- 2.0 . 

4', ,,~ 11-29 18-30 1.35-1. 70 0.20- 6.00' 0.061:0.16 3.6-5.5 L()j .28 0.5- 0.5 
29-70 5-20 1.35-1.65 0.60- 6· .. ()()''' 0.06-0.16 3.6-5.5 LEli . .28 0.5- 0.5 . 

WoB mS~~ 0-11 5-18 1.00-1.40 0.60- 6.00 . 0.oai!o.16 3.6-5.5 fbl~ '.244 3 1.0- 2.0 
11-29 18-30 1.35-1.70 0.20- 6~OO 0.06-'0.16 3.6-5.5 L()j .28 0.5- 0.5 

; .. 
29-70 '5-20 1.35-1.65 0.60- 6.00 0.06"-0.16 3.6-5.5 ·L()j .28" 0.5- 0.5 

}'\. .(" 

'! , • 'Ui."'" 

.. 

4 

, 

'f· ~ :1;\ 
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TABLE G 

Survey Area- NAVAL ORDNANCE STATION CHARLE;S COtJN'J"¥, MARYLAND ' 

---------------------------------------------------------------------------------------------------------" ' "."'< , "., « " 

Map" sylbo I and, 
501 I, nUle 

:Hydrologio:----------Floodi.ng-"1;:--:':"--:----High water table----
: group, : F req , Durat j on ,Months: Qepth' Kind MOl)ths, 

------':""-----~-----}----:-::--------"'7-------------.,.t";-----~-T---------":,7,-------~"""!'-,.."":'--------------------

BeA BELTSVILLE C 
BeB BEUSVILLE C 
QeC BELTSVILLE C 
BIB BELT~YILLE C 

URBAN LAN) 
Bs BIBB" D 
CrD cm C 
CrE CR(QI , ,C 
c·: C~, C 
FIlA F(Jn~,,~m A 
FIB F~ld~lTT A 
HbB ~ B 
InA IN6t..ESlDE B 
InB' It6ESIDE >~! B 
Ke KENIOCI( BID 
KpA KE~T ,C 
KpB. KEy~;r C 
KrB ~T C 

lIBAN LAN) 
Ks KLEJ;i B\;f , 
MkA MAT~.AKE ,.B 
MkB MATAPQKE ,'B 
MkC MATAflEAKE B 
MIIB, MATAPEAK£ B 

lIBAN LAN) 
MpA MATTAPEX C 
MpB MATTAPEX C 
MuB MATTAPEX C 

lIBAN LAN) 
Pk PlOlI1 D 
ReA RtNl.INT A 
RcB RlNl.INT A 
Ua IJXRTl£NTS AID 
WoA IODST(II C 
WoB IODST(II C 

to£ -N~' 
fqf 
tq£ 
F~Q URi. -~ -to( 

t(l£ 
t«Hi -to( 

FREQ 
t«J(li 

tOE' 
t«H;. 
~~ -,'; to( 
to( 

tOE 
to( 

m 
tOt 
tOt: 
to( 
to( 

FREQ 
to£ 
tOt: 
tOE 
to£ 
tOE 

(f'·t) 
1.5- 2.5 PERCH t«lV-APR 
1.5- 2.5 PERCH t«lV-APR 

. 1.S- 2.5 PERCH M)V:~APR ,. 
1.5:- a·.5 . PERCH t«ly-APR 

, 2.0- 2~0 

. .I~C::MAY 0.5:- h5 APPAR DEC-APR 
6.0- 6.0 
6.0- 6 .• 0 
6.0- 6.,0 
6.0- 6 •. 0 '7: 

,- 6.0- 6.0 
4.0- 6.k"PERCH JAH-HAY 
,4.0- 6.0, APPAR JAN-MAY 
4.0- 6.0 APPAR J~Y 

JAN-DEC .APPAR 

JAN-tE:C 

1.5- 4 .• 0 ·PERCH t«lV-MAY 
1.5:- 4.0,", PERCH t«ly -MAY 
1.5- 4.0 PERCH t«lV,-MAYf 
2.0- 2,0' ,- ~ 
1;5- 2.0 APPAR DEC-APR 

, 4.0- 6.0 APPAR JAN-APR 
4.0- 6.0, APPAR J~APR 
4,9- 6.0 APPAR JAN-APR 

" 4.0- 9.0 "APPAR JAN-APR 
2.0- 2.0 
1.5- 3.0 APPAR JAN-APR 
1.5- 3.0 APPAR JAN-APR 
1.5- 3.0 APPAR JAN-APR 
2.0- 2.0 

APPAR 
4.0- 6.0 APPAR JAN-MAY 
4.0- 6.0 APPAR JAH-HAY 

0- 3.0 APPAR t«lY-MAY 
1.5- 3.5 APPAR JAN-APR 
1.5- 3.5 APPAR JAN-APR 

, ! n 
D 

D 

D 

o 
D 
U 
U 

;1 

IJ 

IJ 

U 

u 
[] 

lj 

U 
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SANITARY FACILITIES REPORT 
TAB4]j;.H, 

,0 Sur'ley Area- NAVAL ORDNANCE STATION CHARLES COUNTY, MARYLAND 
-----~~-7~:------------~-~--~T~----------7~------------~-~~~-·r~~~~-------4-~--.. ~-~~------------~-~-----------------
Map symbol,. Septic T,ank Sewage Lagoons Sani tary Sanitary " Dai IVGover for 

0 
so i I name Absorption Landf ill Landf i.11 (Area) Landf ill 

Fields (T reneh) 
_________________________ ..,~~---------------- ....... .J':.:.-----_________ ... .:... ________________ "..t1. _________ : ____ " ... ______ .J _____________ 

r~' SeA BELTSVILLE SEVERE SEVERE SEVERE MOOERATE FAIR J Wetness Seepage Seepage Wetness Too Clayey 
Perds Slowly Wetness Wetness 

U 
, 

BeS BELTSVILLE SEVERE SEVERE SEVERE MODERATE FAIR 
Wetness Seepage Seepage Wetness Too Clayey 

D 
Peres Slowly We,tness Wetness ., 

BeC BELTSVILLE SEVERE SEVERE SEVERE MODERATE FAIR 

0 
Wetness Seepage Seepage Wetness Too Clayey 
Peres Slowly Slope Wftness Wetn'ess 

BIllS BELTSVILLE SEVERE SEVER~ SEVERE MODERATE FAIR 

n Wetness Seepage Seepage Wetness Too Clayey 
'Perc:s ,Slowl y Wetness Wetnfss 

L, 

rr I URBAN LA~ 

1 
VarIable Variable Variable Variable Variable 

L~ ." " 

U Bs ' BIBB SEVERE SEVERE SEVERE SEVERE' POOR 
Flooding Flooding Flooding Flooding Wetness 
Wetness Wetness Wetness Wetness 

'] CrD CROOM SEVERE SEVERE SEVERE SEVERE P(XR 
''-

Peres Slowlv Seepage Seepage Seepage Seepage 

lJ 
Poor" Fi Iter Srope Too Sandy Too Sandy .. 

Saa II Stones 
CrE CROOM SEVERE SEVERE SEVERE SEVERE POOR 

Peres Slowly Seepage Seepage Seepage Seepage 

~ Poor Fi Iter Slope Slope Slope Too Sandy; 
Slope . Joo Sandy Saall Stones 

CrF CROOM SEVERE 'SEVERE SEVERE SEVERE POOR 

0 Peres Slowly Seepage Seepage Seepage Seepage 
Poor Fi Iter Slope Slope' Slope Toor/Sandy 
Sirope T09 Sandy Salal I Stones 

Cl 
FIlA FOOT HOTT SEVERE ,,' SEVERE SEVERE SEVERE ~ 

Poor Filter Seepage Seepage Seepage Seepage 
~ '~" 

I~~ FIIB f'ORT MOTT SEVERE SEYERE' SEVERE SEVERE ~ 

L-f Poor Fi Iter Seepage Seepage Seepage Seepage 
J 

LJ HbB HAHBROO< SEVERE SEVERE SEVERE SEVERE POOR 
Poor F j Iter Seepage Too Sandy Seepage Seepage 

'. Too, Sandy 
,. ~ 
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sANITARY FACILITIES REPORT n 
'TABLE Ii 

Survey Area- NAVAL ORDNANCE STATION 'CHARLES COUNTY, MARYLAND 

-------------------------~~~-----~-------------------------~---~----7--~------~~~---~~~---~--~-~-------~------------ IJ .Map sYlLbo I , Septic Tank Sewage Lagoons San i tary San i tary Dai I y eover for 
so i I nalDe Absor;pt i on ' ~·.I',l Landf;·ll Landfi II (Area) Landf i'll 

Fields <T reneh) 'I' 

0 --------------------------------------------~~---------------------------------~~~-----------------------------------
InA ,INGLESIDE SEVERE SEVERE SEVERE SEVERE POOR 

Peres S I owl y Seepage Wetness Seepage Thin Laver 

D .o-~ 

InB INGLESIDE SEVERE SEVEBE SEVERE SEVERE POOR 
Peres Slowlv Seepage Wetness Seepage Thin Laver U v: 

, 'f-

Ke KENnJCK SEVERE SEVERE SEVERE SEVERE POOR 

fJ Ponding Seepage Seepage Ponding Ponding 
Peres .Slowlv Ponding P6hdi ng 

KpA .KEY~T SEVERE SEVERE SEVERE tmERATE POOR lJ Wetness Wetness Wetness Wetness Too Clayey 
Peres Slowly Too Clayey Hard To Back 

KpB KEYPORT SEVERE SEVERE! SEVERE MODERATE POOR 
Wetness Wetness Wetness Wetness Too Clayey 
Peres Slowly Too Clayey Hhrd To Pack 

~1 KrB KEYPORT SEVERE SEVERE SEVERE mRATE POOR 
Wetness Wetness Wetness Wetness Too Clayey 
Pere~s Slowly T<io Clayey Hard To Pack IjJ 

~ 

URBAN LANO 
Variable Variable Variable Variable Variable 

U 
Ks KLEJ SEVERE . SEVERE SEVERE : SEVERE pom 

LJ Wetness Seepage Wetness Seepage Seepage 
Pool' filter Wetness' W.'tness 

" 
MkA I1ATAPEAKE SEVERE SEVE,R&' SEVERE SEVERE POOR 

~~' Peres Slowly Seepage Seepage Se~page Seepage 
Too 'Sandy loo Sandy 

MkB-,MATAPEAKE SEYERE SEVERE SEVERE SEVERE POOR 0 
Peres Slowly , " Seepage Seepage Se,p'age Seepage 

TOol'-Sandy 'h Too Sandy 

0 
MkC I1ATAPEAKE SEVERE SEVERE SEVERE SEVERE POOR 

Peres Slowly Seepage Seepage Seepage Seepage 

0 Slope Too. Sandy \'~ " TOG' Sandy 
;:1 ',',t " 

MIB I1ATAPEAKE SEVERE SEVERE SEVERE SEVERE POOR 
Peres Slowly Seepage Seepage Seepage Seepage U i.'" Too. Sandy Too Sandy' 

.. 

>~ LAN) 
U Variable Variable Van able Variable Variable 
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SANITARY, F~l!fU~? REPORT 
, TAB E H 

0 
Survey Area- NAVAL ORDNANCE S'11Al1'ION'CH:AE.L~S, CPlJl'I::r,y" MARYLAND 

--------------------------------------------------~--7,~r~--~---------------------------------------------------------
Hap sYlllbol, Septic Tank Sewage.' Lagoons ' San Itary ,. ' ~'cSanl tary Dally Co."er for 
'soi I name' 'Absorption' Landf i II Landf ill (Are·a) Landf ill 

0 
Fields 'c, n rench), , 

, ., 

-o:;"'''t''",~--------------i----~--------''!.':'''_:''''!-,..,~'''''i~_::----------"l""----------------~"':"<.,."'I"--_:-----------:-----..;;,...-----------"":-------------

MpA, MATT APEX SEVERE SEVERE SEVERE SEVERE FAIR 

n Wetness Seepage Seepage Seepage Too Sandy 
Percs Slowly Wetness Wetness Wetness Wetness 

M~B HATTAPEX SEVERE SEVERE SEVERE SEVERE FAIR 

0 Wetness Seepage Seepag", Seepilge Too Sandy 
Peres Slowly Wetness Wetness Wetness Wetness 

fJ 
HuB HATTAPEX SEVERE SEVERE SEVERE SEVERE FAIR: 

Wetness Seepage Seepage Seepage Too Sanoy 
Peres Slowly Wetness Wetness Wetness Wetness 

I)~l URBAN LA~h 
l~~ Var i ab I e, Variable Variable Variable Variable 

iJ ~Pk' PUCKUM SEVERE SEVERE SEVERE SEVERE POOO . 
Flooding Seepage Flooding Flooding , Ponding 

,I,J 
Ponding Flooding Seepage Seepage Excess Hul'IIUS 

Excess HUllus Ponding Ponding 
RcA RUNCLlNT SEVERE SEVERE SEVERE SEVERE ~OOR 

Poor Filter: Seepage,. WetQ,ess Seepage Seepage 

0 Too Sandy Too Sandy 
Sma II Stones 

ReB MCLINT ~ J SEVERE SEVERE SEVERE SEVERE " POOR 

0 Poor Filter Seep,ge Wetness Seepag~ Seepage 
Too pandy Too Sandy 

Small Stones 

[J 
Oa UOOHHENTS SEVERE SEVERE SEVER~" SEVERE ". POOR . 

" Wetness " Seepage . Seepage Se,page Seepage 
Poor Filter Wetness Wetness Wetness Too Sandy 

Too Sandy Wetness 

!] WoA WOODS T 0iIIN SEVERE SEVERE SEVERE SEVERE,: ! 'h PlB 
Wetness Seepage Seepag,9,H' Seepage, <, , Seepage 
Peres Slowly Wetness Wetness Wetness Too Sandy 

~ WoB WOOOSTCNf SEVERE SEVERE SEVERE SEVERE ~ 
Wetness, Seepage Seepag~ Seepage Seepage 

0 
Peres Slowly Wetness Wetness Wetness Too Sandy 

'~, 

D 
1 ,.': ~ 

" ., 

u . ~ i 

U '" :! ; i 
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BtJII.DING SH'ED6VEIJFI£NT!. REPORT, . 

'TABliE"'I 
Suryey Area .. NAVAL O~NANCE STATIONeHARLES G0QNTYF,MARYLAND o 

Map sYlibo I , Sha II ow Owe II i ngs .' Owe II I ngs With Sla II : Loca I~ Streets Lawns, D 
soi I nne Excavations "Bw,thoutt Base.ents . 'Beo~led:clal and Roads Land!CalfPing, L 

',"" aselen s ., u I I ngs '~o 

" ., ',' ", '.I' . Fairways 4 
--_________ 4~~ _____________ ~ ____ ~· ___________ ~ ________ ----------~~--~~------¥-~---------------------------------------------1L1 

SeA BELTSVIt~E SEVERE,' MOOERATE SEVERE mRATE SEVERE ImERATE 

SeB BELTSVILLE 

SeC BELTSVILLE 

a.e BELTSVIllE 

Bs BIBB 

CrD CROJI 

CrE CRIB 

CrF cm 

FaA F~T ~TT 

FIB F~T ~TT 

HbB ~ 

Wetness 

SEVERE 
Wetness 1 . 

SEVERE 
Wetness 

SEVERE 
Wettless 

~j I ' , 

Variable 

SEVERE 
Wetness 
Cutbanks CaYe 

SEVERE . 
CutbankS Cave 

SEVERE 
CutSiilks Cave 
Slo~t 

SEVERE 
Cutbank! Cave 
Siopt' 

SEVERE 
Cutbanks Caye 

SEVERE 
Cutbanks CaYe 

SEVERE 
Cutbanks Can 

Wetness 

mRATE 
Wetness' 

MOOERATE 
Wetness 

mRATE 
Wetness 

Var i abl'e 

SEVERE 
Flooding 
Wethess 

mRATE 
Slope 

SEVERE 
Slopl'" 

SEVERE 
Slope 

SlIGHT 

SlIGHT 

SlIGH 

Wetness ", 

, SEVERE -' 
WetneS'S) 

SEVERE 
Wetness 

SEVERE 
Wetness 

Variable 

SEVERE 
Floodi'ng 
Wetness 

mRATE 
Slope 

SEVERE 
Slope 

SEVERE 
Slope!.· 

SlIGHT 

SlIGHT 

mRATE 
Wetness 

Wetness 

tQ)ERATE 
Wetness 

f(JOERATE 
Wetness' 
Slope 

mRATE 
Wetness 'J 

, 

Variable 

SEVERE 
Flooding 
Wetness 

SEVERE 
Slope 

SEVERE 
Slope 

SEVERE 
Slope' . 

SlIGHT 

SlIGHT 

SlIGH 

Frost Action 

SEVERE ' 
Frost Action 

SEVERE ' 
Frost Action 

SEVERE 
Frost Action 

Variable 

SEVERE 
Wetness 
Floodi n9 

mRATE' , 
Slope 
Frost Action 

SEVERE" 
Slope 

SEVERE 
Slope 

mRATE 
Frost Action 

mRATE 
Frost Action 

mRATE 
Frost Action 

Wetness 

mRATE 
Wetness 

MOOERATE 
Wetness 

mRATE 
Wetness 

Variable 

,SEVERE 
Wetness 
Flooding 

I!llOERATE 
Sial I Stones 
Slope 

, SEVERE 
Slope 

, SEVERE 
Slope 

rmERATE 
Droughty 

mRATE 
Droughty 

SLIGHT 

0' 
o 
[] 

Itl 
f'~ 

J 
l1 

o 

u 
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BUILDl~ 51,T~\,~y~qPMENT RE~T 
TABLE .I 

[J Sup/ey Area- NAVAL ORDNANCE STATION CHARLES· COUNTY, MAR~ItAND 

-------~---------------------~---------------~-------------------------------------------~~------------------------------------
Hap sY!!lbo I, Shallow Dwell jngs . Owe 1.IJngs With , Sui L, Local Streets Lawns', 

0 
5.0 i I nalile ,Exca;H,~ ions Wi thout Base",e~ts COl!lllercial and Roads Landscaping, 

Baselents Buj,I,d i~gs and Golf 
c ~ 

Fairways 
--------------------------------------------------------------------------~-------~--~-----------------------------------------

0 InA INGLESIDE ,~YERE \ SLIGHT MODERATE SLIGHT SLIGHT .~ ., MOOERATE 
Cutbanks Cave Wetness Droughty 

0 InB INGLESIDE ,SEVERE SL~GHT MODERATE SlIGHT ,SLIGHT 'MODERATE 
Cutbanks Cave We,tness Droughty 

[1 Ke KENTOCK SEVERE S&V~RE SEVERE SEYERE SEVERE fEVERE 
Cutbanks Cave Ponding Ponding Ponding Low Strength Ponding 

Q Ponding PO,nding 

KpA KEYPORT SEVERE mRATE SEVERE mRATE SEVERE MOOERATE 

[J 
Wetness Wetness Wetness We,tness Low Strength Wetness 

Shrink-swell Shr i nk-swe II Frost Action 

~J 
KpB .. KEY~T SEVERE mRATE SEVERE .afRATE SfiiYERE ImERATE 

Wetness Wetness Wetness Wetness ,Low Strength Wetness 
Shrink-swell Shrink-s,,.11 Frost Action 

, 1 

:J KrB. ~EYPORT SEVERE ~ATE $EVf;RE .afRATE SEYERE tOlERATE 
Wetness Wetness Netness Wetness , ' : ~ow Strength Wetness 

Shrink-swell Shr i nk-swe II Frost Action 

n tm4N LAt(l 
U " Variable Variable . Variable Variable Vad abl e Variable 

iJ Ks ' KLEJ SEVERE IODATE sr;VERE IIlOERATE I'OlERATE IIlOERATE 
Cutbanks Cave Wetness W~tness Wetness . Wetness Wetness 

~J 
Wetness ; Frost Act i on Droughty 

MkA ~TAPEAKE ~ SlIGHT ~ATE " .SlIGH mRATE SL.IGrH 

[} C!.Itbanks Cave .ij,tness ' ~ow Strength 

MkB. ' MATAPEAKE S£V6RE ' SlIGHT ~ATE SLIGHT mRATE vi $LIGHT 

lJ Cutbanks Cave '~ ·,·Wetness Low Strength 

;) MkC MATAPEAKE SEVERE SlIGHT mRATE mRATE .afRATE SLIGHT 

" 

Cutbanks Cave Wetness Slope Low Strength 

IJ HI6 MATAPEAKE SEVERE SlIGHT mRATE mRATE .afRATE SLIGHT 
Cutbanks Cave Wetness Slope Low Strength 

U l.RBAN LAN) 
Variable Variable Variable Variable Variable Variable 

.-----------_ ... 
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TABLE!;' 

_~~~~~~~~=_~~VJ\~ __ ~~N~~~E_2::~~~~~ __ :~~_~~~~~:~: __ ~~-~~-----~--------------------------------------J~ 
JIIap sYlbol, Shallow Owell"i'ngs" Owell'ings With SIIall Local Streets Lawns, 
soi I nue Excavations Without 'Ba'uaents Co.ercial an'd"Roads Lan'ascaping, 

Base.enb Bu i I di ngs and Go I f 
Fairways 

-------~---------~~-----~-----~------------~--------------~---------------------------------------------------~---------------] 
JIIpAJllATTAPEX SEVERE mRATE SE~RE mRATE SEVERE mRATE I 

Cutbanks Cave Wetness Wetness Wetness" Low Strength Wehess t ' 
Wetness 

SEVERE 
Cutbanks Cave 
Wetness 

JIIuB 'MATT APEX SEVERE 
€utbanks Cave 
Wetness 

Variable 

Pk POCKLIt SEVERE 
Excess Huaus 
Ponding 

RcA' RUNT SEWRE 
Cutbanks Cave 

ReB RU«lINT SEVERE 
Cutbanks Cave 

Ua 'l.IXRTI£NTS , SEVERE 
Cutbanks Cave 
... 'tRess 

SEVERE 
Cutbanks Cave 
... tness 

" SEVERE 
'Cutbanks Cave 
Wetness 

mRATE 
Wetness 

mRATE 
Wetness 

' Variable 

SEVERE 
Subsides 
Flooding 
Ponding 

SlIGHT 

SlI~T 

SEVERE 
w.tness 

mRATE 
Wetness 

mRATE 
Wetnns 

'j t 

:., 

SEVERE 
Wetness 

,SEVERE 
Wetness 

Variable 

sEVERE 
Subsides 
Flooding 
Ponding 

'!«URATE 
'W.tness 

mRATE 
Wetness 

stVERE 
W'1:ness 

Wftness 

SE:'G: 
'Wetness 

mRATE 
Wetness 

mRATE 
Wetness 

Variable 

'stVERE 
, Subsides 
, Plooding 

Ponding 
SlISHT 

SlI~T 

"SEVERE 
Wetness 

tODATE 
Wetness 

mRATE 
Wetness 

SEVERE 
Low Strength 

SEVERE 
Low Strength 

Variable 

SEVERE 
Subsides 
Ponding 
Flooding 

' SlIGHT 

SlIGHT 

SEVERE 
Wetness 

IOlERATE 
Wetness 
Frost Action 

"mRATE 
Wetness 
Frost Action 

" " '~ 
.-.l 

, ~ J,. 

, .:,t 

HOoERATE 
Wetness 

HOOERATE 
Wetness 

Variable 

sEVERE 
Ponding 
Flood i n9' 
Excess HUllus 
~ERE~<' 
Droughty 

SEVERE 
Droughty 

SEVERE 
Wetness 

mRATE' 
Wetness 
Droughty 

PlDERATE 
Wetness 
Droughty 

J 

f1 LV 

1J 

f] 

u 
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" CONSTROCTION 'MATERrAl!S;'REP~T 
TABLE J 

Survev.Atea- NAVAL ORDNANCE S'i,t'ATION CHARLESiCOUNTY, MARYLAND 

--------------------------------~----~--~--~---~--------------~~---------~-------------------
Map sYllboJ, 
so i I nalle 

Roa'df+11 Sand; '. Topso'il 

----------------------------------------------~--~---------~-----------------------~---------

BeA ; BElTSVILLE 

BeB ,BELTSVILLE 

BeQ ·BELTSVILLE 

BIB BELTSVILLE 

URBAN LAN)-

Bs BIBS 

Cr!), CROO1 

CrE em 

:1 

FIlS F~T I«lTT 

HbB HAII3ROOK 

. I riA ItG.ES Hi 

':, 

FAIR 
Wetness 

FAIR 
Wetness 

FAIR 
Wetness 

fAIR 
Wetness 

Variable 

POOO 
Wetness 

FAIR 
Slope 

'P(XR 

Slope 

IMPROBABLE 
Excess Fines 

IMPROBABLE 
Excess Fines 

IMPROBABLE 
Excess Fines 

IHPROOABLE 
Excess Fines 

Variable 

I IflROOABlE 
Excess Fines 

PROOABlE 

PROOAIlE 

"PROBAa.E 

I~E 
Excess Fines 

IMPROBABLE 
Excess Fines 

IMPROBABLE 
Excess Fines 

PROBABLE 

IMPROOABLE 
Excess Fines 

Variable 

IHPROOABLE 
Excess Fines 

PROBABlE 

PROOABLE 

IIf>ROOABI..E 
Too Sandy 

I If>ROOABI..E 
Too Sandy 

FAIR 
Area Reclai. 
Too Clayey 

i, S.a II Stbnes 
FAIR 
Area Reclaim 
Too Clayey 
SIIall Stones 

FAIR 
Area Reclai. 
Too Clayey 
S-a II Stones 

FAIR 
Area Reclai. 
Too Clayey 
Sla II Stolles 

Variable 

P~ 

Wetness 
S.a II Stones 

P(XR 

S.a II Stones 
Area Reclai. 

, 

Pam 
SIal I Stones 
Area Reclai. 
Slope 
PO~ 
Sla II Stones 
Area Reclai. 

JSlope 
FAIR 

Too Sandy 
SIal I Stones 

FAIR 
Too Sandy 
Sla II Stones 

;ri' /:/'1 

'IMPROBABlE ~ 
Too Sandy SIal I Stones 

"41~E 
Excess Fines 

~ 
Sla II Stones 
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; OJiSrROC·N" J'ATERIAIS~T 
TABLE J Q j 

Survey Aru; NAVAL GRDNANCE'$TA'I'ION'ElHARLES G@UNTY, MARYLAND 
------------------------------------~---~-~----------~--~------------------------------------

Hap sy.bo I" Roadhl.1 Sand Grav .• 1 Topso!hl 
soi I n.e ,0 
---------~--------~-------------------~-~----------------------------------------------------

~, ~\ .. 

InB INGLESIDE GOOD IMPROBABLE II1PROBABlE POOR 

I] Exceu Fines Excess Fines SIIa II Stones 

" 
Ke KENTOCK POO( PROBABlE IMPROBABLE POIJ{ 

LJ Wetness Too Sandy Wetness . 

KpA KEYPffiT PO(Jf I MPROOA8l.E IMPROOABLE PO(Jf J1' 
Low Strength Excess Fines Excess Fines Thin Layer It .• 

Too Clayey 
':\ () 

KpB KEYPORT ~ I~E I~E ~ L, 
Low Strength Excess Fi nes Excess Fines TM n L4iyer 

Too Clayey 11 
KrB KEYPOfT ~ IJIfROOABlE IHPROOABlE ~ 

! , 

Low Strength Excess Fines Excess Fines. Thin Layer 

~ t Too Clayey 

LA3AN LAN) 
.Variable Variable Variable Variable ;,t 

"f 

Ks KLEJ FAIR PROOABlE IHPROOABlE FAIR t} Wetness ToifSandy ,Too Sandy 
s.all Stones 

I1kA HATAPEAKE I~ FAIR !] Too Sandy Too Clayey 
Thin Layer 

I1kB /4ATA/'EAKE PR!lWLE IHPROOABlE FAIR 'J] 
II. 

Too Sandy Too Clayey 
Thin Layer 

r--l 
I1kC KATAPEAKE PROBABLE FAIR L-Y 

Too CI4iye.y 

~O Thin Layer 

ItIB KATAPEAKE IIfROOAfl.E FAIR 
Too Sandy 'Too Clayey rl Thin Layer L, 

lA3AN LAN) !j ;\ Variable Variable Varci ab Ie ,,' Var i ab Ie 

" 
I1pA KATTAPEX FAIR IHPROOABlE IIfROOABlE FAIR ~J ,Wetll.ss Exoess Fines ElICfSS Fines Too Clayey 



[} 

o 
o 
fl' 
{C,,,.J 

o 

1""\1 
f 

U 

r'1 
~4.Y'i 

Q' 
~] 

:J',' , . 

u 

U. S. Oepart.tnt of Agd cu I ture 
Soil Conservation Service 

Page -69 

" , ---------------------------------------------------------------------------------------------
aJeTRlCTICl4 MATERIALS REPtJT 

TABLE· ~A 

Survey Area- NAVAL ORDNANCE STATION CHARLES COUNTY I MARYLAND 

--------------------------------~-~~~---~-~---~--------------------~~~-------------~---------
Hap sy.bol, 
soi I nilJle 

Roadfill Sand Gravel Topsoi I 

~---------------~-------------~~--~---------~--------~----~--~~--~~~-------~-~~--------------
Mp8 MATT APEX FAIR ' 4 I IflRQ8A8l.E, ~ IHPROOABI£ FAIR 

Wetness Excess Fines Excess Fines Too Clayey 

MuB MATT APEX FAIR." IMPR08ABLE I HPR0I3ABI..8 FAJR 
Wetness Excess F Lnes Excess, Fines Too Clayey 

URBANL,oo " ' 

'\ Variable, Variable, Variable Vari ab I e 
;::; 

Pk PUCKI.Jt pam ", IMPROOABLE IMPROOABLE ~ 
wetness Excess HUlius Excess HUlus Exqess HUlus 

Wetness 

RcA RlJUINT PROOA&.E IHPROOABllE ~ 
Thin Layer ArearReclail 

ReB! RtKLINT Gal}, ' PROOA&.E IHPRCeA8LE ~ 
Thi,p Layer Area. Reclai. 

Ua LOOUffNTS PIB' , ; PROOA8LE'! l~ ~ 

Wetness" " Too,SJndy Too(,Sandy 
Wetness 

~oA msT~' FAIRi' PROOAIlE I~E P~' 
Wetness ~ TQo$andy . S.~iU Stones 

~ t~ , 

WoB IODST-' FAIR' PROOABlE I~E ~ 
W.tness:p Too Sandy' S.a II Stones 

-'i-?"-.j 

. ';<5 

: ;i 

r " , -', ' 

, i 
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WATER HANAGEMENT REPORT 

TABLE K 

Survey Area- NAVAL ORDNANCE STATI()N CHARLES COUNTY, MARYLAND 1°.' I~~J; 
---------------------------~<----------------~-----------------~.--~~:------------~..;,~""':"":'---------------..,.~-~----.~---------------------------. 

Map symbol, :~~~~-~~~~~~~~~~L~~~!~:~:~~s:or--~:~~~~~~~-~-~--:~~~~~~~~-----~--~~~~~~~~~~eature~~~~~:;:i:~~----~~~~~~~------1]--
soi I nalle Area' ' DI.kes and Ponds-"Aqulher \," DiverSions Waterways ,J 

',Levee S' Fed 
---------------------------------------------------------------------------------------------------------------------------------~O--

L 
BeA BELTSVILLE 

BeB BELTSVILLE 

Bee BELTSVILLE 

8RB BELTSVILLE 

URBAN LAND 

Bs BIBB 

CrD CROO! 

CrE CROO1 

CrF CROO! 

FIlA FORT /(lIT 

F lIB FORT /(lTT 

. HbB HNeRI)): 

SLIGHT 

SEVERE 
Seepage 

SEVERE 
Seepage 

SEVERE ' 
Seepage 

Variable 

mRATE 
Seepage 

SEVERE' 
Seepa'ge 
Slope 

SEVERE' 
S.ep'age 
Slope 

SEVERE 
Seepage 
Slope 

SEVERE 
Seepage 

SEVERE 
Seepage 

SEVERE 
Seepage 

SEVERE ' 
Piping 

SEVERE 
Piping' 

SEVERE 
Piping 

SEVERE'" 
, Pi ping 

"Var i ab I e 

SEVERE> 
P ip'i ng 
Wetness 

SEVERE 
JSeepage 

,.SEWR[ 
Seepage 

SEVERE 
Seepage 

SEVERE 
Seepage 
Piping 

SEVERE 
Seepage 
Piping 

SEVERE 
Seepage 
Piping 

SEVERE ' 
No Water 

SEVERE 
No Water 

SEVERE 
No Water 

SEVERE ,'. , 
No Water 

Variable 

IO>ERATE 
Slow Ref ill 

SEVERE 
No Water 

SEVERE ;,' 
No Water 

SEVERE 
No Water 

SEVERE 
No Water 

SEVERE 
No Water 

SEVERE 
No Water 

LIMITATI~ 
Peres'fSlowly 
Frost Action 

LIHITATION 
Peres'Slowly 
Frost Action 
Slope 
LIHITATI~ 
Peres Slow.ly 
Frost Action 
Slope 
LIHITATI~ " 
Peres Slowly 
Frost Action 

LIHITATI~ , 
Variable 

LIHITATION 
Wetness 
Peres Slowly 

LIHIrATION ' 
Slope 
Wetness 
Peres Slowly 
LIHITATI~ 
Slope 
Wetness 
Peres Slowly 
LIHITAlI~ 

Wetness 
Peres Slowly 

LIHITATI~ 

Variable 

LIH ITATI ON 
Erodes Eas i I Y 

Wetness 

LIHITATI~ 
Erodes Eas i I y 
Wetness 

LIHITATI~ 
Erodes Easi Iy 
Wetness 

LIHITATI~ 
Erodes Eas i I y 
Wetness 

l:UmATION 
Variable 

LIMITATION 
Erodes Eas i'n 
Rooting Dep,~J 

\I 

LIMIT A TION i' .... ). 
Erodes Eas i r 
Root i ng DeJ ~if 

LIHITATION [1 
Erodes Eas i J, 
Rooting Depth 

LIHITATION f] 
Erodes Easily 
Root i ng Dep(,\ 

LIMITATION \ ), 
Variable 

LIHITATHJf • LIHITA\H~' LIHITATI~ 

1'1 
t,t\, 

LIHITATION -
F I ood+ng" ' Wetness 

Flooding 

LIHITATI~ LIHIrAH~ 
Deep To:Water Droughty 

Slope 
Erodes Eas i I Y 

LIHITATI~' LIHITA'TI~ 
Deep To Water Droughty 

Slope 
Erodes Eas i I Y 

LIHITATI~ LIHITATI~ 
Deep To Water Droughty 

Slope 
Erodes Easi Iy 

LIHITATI~ LIHITATI~ 

Deep To Water Droughty 
Fast Intake 
Soi I Blowing 

LIHlTATI~ LIHITATI~ 
Deep To Water Droughty 

Fast Intake 
Soi I Blowing 

LIHITATI~ FAVORABLE 
Deep To Water 

Erodes Eas i I y 
Wetness 

LIHITATION 
Slope 
Erodes Easily 
Too Sandy 

LIHITATI~ 
Slope 
Erodes Eas i I y 
Too Sandy 

LIHITATI~ 
Slope 
Erodes Eas i I y 
Too Sandy 

LIHITATI~ 
Too Sandy 
Soi I Blowing 

LIHITATI~ 
Too Sandy 
So i I B low i ng 

Erodes EasrJ' 
Wetness t" 

LIMITATION. 
Slope l t 
Erodes Eas l-r~ 
Droughty 

LIHITATION ]1 
Slope 'Ll 
Erodes Eas i I y 
Droughty \, .... ) 

LIH ITATI ON", 
Slope L_Y 

Erodes Ea~)LJlY 
Droughty I. .. \1 

LIHITATION fLJ 
Droughty , 

D 
LIMITATION 

Droughty Lr 
LIHITATI~ LlMITATION( 1 
Erodes Eas I I y Erodes EaU y 

Too Sandy 
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TABLE K 
Survey Area- NAVAL ORDNANCE STATION CHARDES COUNTY, MARytJ\ND 

----------------------------------------------------~----------------------------~-----------------------------------------------------

Map symbol, 
5011 nalle 

:----..t-----~----Li.itations for-----------------:----~:..----------.. "'~----_features affecting-----------------------
Pond Reservo j r Embankments, Exca~ated ' Ora i nage rtr'! gat i o'n Terraces and G'raiised 
Area 0 i kes and Ponds--Aqu i Ner 0 Ivers ions WaterwayS" 

Levees Fed 
----------------*---------------------------.--------~---------------------------------------~-----------------------------------------
InA INGLESIDE" 

InB I~LESIDf:" 

'K~ -KENTUCK 

KpA KEY~T 

SEVERE 
Seepage 

'SEVERE 
Seepage 

SLIGHT 

SLIGHT 

MOOERATE 
Slope 

SEVERE 
Piping 

SEVERE 
Pi p in'g 

SEVERE 
'Ponding 

,mRATE"~ 

Piping 
Wetness 

MOOERATE 
Piping 
Wetness 

SEVERE 
'S I ow Ref i II 
Cutbanks Cave 

SEVERE 
'- S I ow Rtf'l II 

Cutbanks Uve 

,SEVERE 
Slow Ref ill 
Cutbanks Cave 

'sEVERE 
No Water 

SEVERE ' 
No Water 

LIMITATION LIMITATION 
Deep To Water ,Droughty 

LIMITATION 
Deep To Water 

LIMITATION 
Ponding 
Peres Slowly 

LIMITATI~ 

Sol I Blowing 

LIMITATION 
'Slope 
Oroughty 

. Soi I Blowing 
'LIMITATIoN, 

Ponding 
Peres Slowly 

LIMITATION 

LIMITATION 
Sol I Blowing 

LIMITATION 
Sol I Blowing 

LIMITATION 
Erodes Eas i I y 
Ponding 
Peres Slowly 
LIMITATION 

, Peres Slowi:y 
Frost Action 

"Wetness Erodes Eas i I y 

LIMITATION 
Peres S I owl y 
frost Action 
Slope 

Erodes Easily Wetness 

LIMITATION 
i Wetness 

Peres Slowly 
Slope 

LIMITATION': 
Erodes Eas i I y 
Wetness 

LIMITATION 
Orouglity 

LIMITATION 
Droughtv 

LIMITATION 
Wetness 
Erodes Easi I y 
Peres Slowlv 

LIMITATION 
Erodes Eas I I y 
Peres Slowlv 

LIMITATION 
Erodes Eas i I y 
Peres Slowlv 

,:J KrB KEYP~T SLIGHT mRATE 
Piping 
Wetness 

, SEVERE 
No Water 

, LIMITATION 
Peres SI6wly 
frost Action 

, LIMITATION 
Wetness 
Erodes Easi Iy 

LIMITATION 
Erodes Eas I I y 
Wetness 

LIMITATION 
Erodes Eas i I y 
Peres Slowly 

\
~1 

j 

~~f 

,KLEJ 

/ilkA' MATAPEAKE 

MkB ,MATAPEAKE 

MATAPEAKE 

Variable 

SEVERE 
-Seepage 

SEVERE '" 
Seepage 

'SEVERE 
'Seepage 

SEVERE 
Seepage 

SEVERE 
Seepage 
Piping 

, Wetness 
SEVERE 
Seepage 
Piping -

SEVERE 
"Seepage 

Piping 

; SEVERE 
Seepage 
Pip (rrg 

SEVERE 
Seepage 
Piping 

Variable 

SEVERE 

LIMITATION 
Variable 

LIMITATI~ 

- LIMITATION 
Variable 

" LIMITATION 

LIMITATION 
Variable 

ttMITATION 
Variable 

Cutbanks Cave Cutbanks Cave "Wetness 
LIMITATION 
liIetness 
Too Sandy 

L'IMITATION 
Droughty 

Droughty 
fast Intake 

SEVERE LIMITATION LIMITATION LIMITATION ;1 LIMITATION 
I No Water 

SEVERE 
No Water' ,>'i 

, 'SEVERE 
'No Water 

SEVERE 
No Water 

Deep To Water Erodes Easily ''''Erodes Eas! Iy Erodes Easily 
Too Sandy 

LIMITATI~ LrHITATION 
·Deep To Water Slope "'Erodes Easi Iy 

LIMITATION 
Erodes Eas i I Y 

Erodes Easily Too Sandy 

LIMITATION , 'L,IMITATION 
"Deep To Water Slope 

LIMITATION 
Deep To Water 

,'Erodes Easi I y 

LIMITATION 
Slope 
Erodes Eas i I y 

LIMITATION LIMITATION 
Erodes Easi Iy Erodes Easily 
Too Sandy 

LIMITATION 
Erodes Eas i I y 
Too Sandy 

LIMITATION 
Erodes Eas I I V 
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TABLE K 

~:~~:_~:~~=_~~~~~~_~NA~_~: __ :~A~~~-~~~~:-~~~~~~=: __ ~::~===~-------------------~---------------~-~-~~ ________ ~-. 
, " : -----------i i.1,Ltat ions f 01"--:----------------: --------,--,-----------iteatures af f eet i ng------------------:..----

Map sYMbol, PO(ld, Reservqj I" ,E!II~anklents, hcavated L Drai!1age, ""Irrigation' Terraces and Grassed 
sO,i I, ~,aJle Area Dikes and Ponds--"Aquifier, " , Diversions Waterways 0' , 

Levees Fed ' .• 

-------------------------------------------------~-------------~----~-----------~-----------~-----------------------------------------~ 
,URBAN LAND 

MpA, MAHAPEX 

!'IpB MAHAPEX ... 

., 
MuB. MAHAPEX. 

RcA RI,Nl.INT 

ReB RI:I(l.INT 

, , 
Variable 

SLIGHT " 

SLIGH';L' . 

Variable 

SEVERE 
Seepage 

",SEVERE 
Seepage 

, SEVERE 
.. tSeepage 

r' Variable 

, SEVERE 
Seepage 
,Piping 
Wetness 

SEVERE 
" Seepage 

Piping, 
Wetness 

, SEVERE 
Seepa,ge . 
Piping 
Wetness 

Val" i able, 

~RE 
:ElIcess Hu.us 
Pondin,g, 

;.5EYERE 
Seepage 
Piping 

~ 
. ,', ""Seepag' 
" Piping 

, ,o'.LIHITATI~ 
" ,.variable 

LIHITATI~ 
, Variable 

, LIHITATION: L:IHITATI~ f] 
Variable t ... Variable 

SEVERE 
Slow A.efillJ 
Cutbanks,CavI' 

<SEVERE 
, 5 I ow Ref LI L 

CutbaJ*s Cave 

,SEVERE 
Slow Ref ill- ;" 
Cutbanks Cave 

Variable 

SlIGHT 

SEVERE 
Cutbanks Cave 

SEVERE 
Cuthanks Cave 

L,IMITATI~ 
Cutbanks Caye 

UMITATUW 
, ,Slope 

Cutbanks Cav. 

Ll14ITATUW 
.Cutbanks Cave 

. LIMITATION 
Variable 

LIMITATION 
:;Ponding 
Flooding 
Subsides 

UMITATION 
Wetness 
Soi I Blowing 

' ,LIMITATION 
Slope 
Wetness 
Soi I Blowing 

,L;UUTATION 
Wetness 
Soi I Blowing 

LIMITATION ' 
Variable 

,LIMITATION 
Ponding 

, Jlooding 

LIMITATION LIMITATION 
Deep To Wat.r. Drou,ghty 

Fast Intake 

LIMITATION 
Soi I Blowing 

'LIMITATION 
Deep To Water ,Droughty 

Fa.t Intak. 
i,Soi I Blowing 

Variable 

LIMITATION, LIMITATION!] 
Erodes Eas iI y Erodes Eas ilv ' 
Wetness ,,, 

LIMITATION . rLIMITAf.ION )~1 
Erodes Easi Iy Erodes EaSil

J Wetness r 
L 

LIMITATION 
Erodes Eas i I y 
Wetness 

LIMITATION 
Variable 

LIMITATION 
Ponding 

LIMITATION 
Too Sandy 
Soi I Blowing 

LIMITATION 
Too Sandy 
Soi I Blowing 

LIMITATION 
Erodes Eas ilL], 

I' 
I, 

, LIMITATION 
Variable r11 

\ J 

LIMITATION ,.1. J 
Wetness 1,\ \ 

, .. ' S 

·).l;IMITATION ,JJ 
Droughty 
Rooting Depth 

rl' 
LIMITATION ;'_1' 

Droughty 
Root i ng DefJ 

Ua" ~TI£NlS .. SEVERE SE.VERE SEVERE UMITATION LIMITATION' LIMITATION LI M IT AnON ,~ 

Wetness I '1 
Droughty . 

\.-.1 

-~-~~, Seeplgel---S"P.gllc"'~" -~. ~'! Cutbanks-Gn~l·op •• ----Slope--···--Wetness 

,SEVERE 
. Seepage 

. , , 

SEVERE 
Seepage 

Piping Cutbank. Ca.v, ·W.tnes. Too Sandy 
Wetn... Droughty 

:6EVERE SEVERE ., jUMITATION LJMITATION 
Seepag... Slow Ref i.I.1 . Cutbanks c,~~ W.tn.ss 

,Piping Cutbanks Cave Droughty 
Wetness 

·SEVERE 
.S .. pag •... 
Piping 
W.tness 

·SEVERE 
;ISlow Ref ill 

Cutbanks Cave 

L:IMITATION fii-·LtMITATION 
Slope .,:, Slope 
Cutbanks C~v.. ,Wetness 

Droughty 

LIMITATION . 
Wetness 
Too Sandy 

.LIMITATION··, 
;Wetness 
Too Sandy 

LIMITATION 
Droughty ,[J 

LIMITATION 
Droughty 

lJ 
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CLASSIFICATION Of THE SOIL 
TABLE L 

Survey Area- NAVAL ORDNANCE STAT:r6N e1tARLES' COUNTY I MARYLAND 
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------------------------------------~~F-r-------r.--~-r-~~~-------------------------------------------------------------

So; I Name 

BELTSVILLE 
BIBB 
CROOM 
FORT MOTT 
HAMBROOK 
INGLESIDE 
KENTUCK 
KEYPORT 
KLEJ 
MATAPEAKE 
HATTAPEX 
PL.O:~ 

RlWCLINT 
woo)STOWN 

: Fa.i Iy or higher taxonomic class 

TYPIC FR,~GIlJOUl TS, FI~S-LOAHY, ~IX~D"I' I{SIC 
TYPIC FtUYAOuENTS, COARSE -LOAHY, SILICEOUS, ACID" THERMIC 
TYPIC HAPLUOVLJS, LOAHY-SKELEI~L, MIXED, MESIC 
ARENIC HAPLUOULTS', LOAMY, SIliCEOUS, MESIC 

!TYPIC,HAPLUOULTS, FINE-LOAMY, SILICEOUS, MESIC 
TYPIC,HAPlUIllTS, COARSE-LOAMY, SILICEOUS, HES,IC 
TYPIC,UHBRAQUULTS, FINE-SILTY, MIXED, MESIC 
AQUIC'HAPlUOULTS, CLAYEY, ,HIXED,.I1ESIC 
AQUIC QUARTZ I PSAlt"ENTS , ME~IC, COATED 
TYPIC HAPLUOUL Ts'iFIff -LOAMY, MIXED, I"ESIC 
AQUIC HAPlUOULTS, FU£-LOAMY, MIXED;; MESIC 
TYPIC MEDISAPRISTS, DYSIC, MESIC 
TYPIC QUARTZ I PSAMMENTS , MESIC, COATED 
AQUIC HAPLUOULTS, F Iff-LOAMY , MIXED, MESIC 

(An asterisk in the first colu.n indicates that the sol I is a taxadJunct to the series. See text for a 
description of those charaderidics of th~ soi I that are outside the range of the series) 



SOIL SURVEY NAVAL ORDNANCE STATION CHARLES COUNTY f MARYDAND' 

TAlU M."APABILITY ~S~S NfJ SU3ClASSES 

<Hiscellaneous areas are excluoed. Absencl'of an 
entry indicates no acreage) 

------i-------iRiTor-iiiiigiiiiir'Con'Cernr,sUDCTiiiT 
C I ass ': T ota I :~-----T------7-i-Son--i-------

: acreage :Erosion :Wetness :pro~le. : CIi .• ate 
: 0 : <e> : ("'> ; (s) , : (c) 

-------i--·-~--i-~crei---:--~c~ii~-l:~rei---:---~rii--
J • • ~ ,,"' , . ---- I ---- I --~"1:i.: 

I I I 
I I I I 
I ~ I I I 

57; , I I I 
I I -~~ I 

I I I 
I I I 

II 1,679! 1,249 430 I --- • I I 
I ! 

" 
I 

I I 

193 
1 

III 833; 555 85 I I 
1 1 

1 , I 1 
I 1 I 

IV 5071 208 54 I 245 I 
I 1 

I :t., I 
I 1 

V ,1~2: -- I 112., : -- 1 
, 1 1 

I . .-1 t'::, 1 
I I 1 1 

VI 961 96 I ' 1 -- I 
I 1 

I 
1 

VII I --- 1 ---, ,I 
I I I 
I I I 

VIII 241 : 124 I 117 1 

• 1 . 1 , 1 

0 
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The typ'j..q~J dep1:h .f se.qu, 13.' '~ce', and' corttposi t;:~o'n ,P.:_,~,t,'" ' this' soil !r~ 
as f9l. l0w:s :' ,_'/ . ',r " ,,' " 

, ) to 10 :L,nct}es, li,ght9live browh silt 1,9~,n<\ 

Subsoil: 

10 to 19 inches,"'yelldwish brown silt::'ioam'. 
19 to 28 inches, yellowish brown silt loam with light 

yellowish brown mottles. 

" 

128 to ,,5,9,j.n~he~/, J:'~llowisll br,pwn: f~;rm ~il;t ,~oam ",i th car:ay 
mot:;'t,1es ahq Yellowt~ti tea' niot't;'les .' -", , " , 

, ' ;- ." {', f '" ~ \,{ 1 

~t;~','~5 ,,{pq,h~SI ,y. e~!~,iq~ish '~~o.:,' wn very' firi~;.sap.ay Ipa,m, sp witn gray mottle"':- -. ,'" <', , " 

65 to 72 inches, yellowish brown loam. 

In some areas there are similar soils with 10 t~ ZO 
percent gravel in the substratum. These areas make up 15 
percent of the unit. 

Dissimilar5,Q,il$,i,l)cl,W:~,eg, in qaapJlil)g are sl1\!1l11. .' 
intermingled ar~~-'s 'of 'K~yp,()t't:"ana 'Matt"apelt 56ii)' in siin:l:lar 
landscape positions; and Matapeake soils at slightly higher 
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landscape positions. 'Thdtie '{a:l:t'Ei~s'ldtrf(e '111;1 15 percent of the 
unit. 

,,,Tql~ poten~i~l Pf9puct,ivity,\fo~,)·9b+9f.J.Y pi9~ (i>n,Jhi~ s9+J 
is m6dera tel?" Hi' h. '''The 1 s~ s6nal 'lii" h. water' table' 1" 'the , 'l' 
limi ~~ t~6n ,for:l tlIhber, P17S)(:.\\1~'t~09:.;'v· c.~ht~;~~i9hllr·:m~):h~d§.~· o~mfL<"Jl 
timber' fil;i.r'i~~t; ~re geH~F~~).'Y $lJi'tap}}!, r,' bll;~,t,l1e'/ U:$~~.; of, :h'e'a\'y ," 
eq~ie~ent' will '6pmpa~t"'~f\,~ soiJ.. ,~h'e~' ytet<': .:'. ~.>, " ,~' ": 

'"' t,;, :<'1. "I I, " l "{ ,~. >_, , ' ; ," ,_, . ~$, 'J)!; , r '", 

',L' 'Tfieteatf!~ho' sevet~" limi t~eionsfd:t pond ':t,~'~ervQi't afe,aslf~ 

The main limitations for urban uses are the seasonal high 
w~t~r! tabl~, ,.'~efY ~,lo:t!i p,e::~eab~Ji ty ,~\\?'p9tential ,fF,ost 
aetion. Drainag'e around elevat'ed footihgS, sandy DA:~f$'~leld 
under structures, and land shaping to divert water 'from ehe 
structures will help overcome the limitations for structures 
wi th basements. Drainage and a raised bed will J;lelp ove;:-,come 
the limitations of a high water table for local roads and ' 
streets. Coarse !,9,~fiined s,ul?op;le;rapd9,a$e, mater~al~ ~ill help 
overcome the limitation' 6fh potentfal frost 'ac'tion.' 'Due to the 
seasonal high water table and very slow permeapi"l,ity,. Of\s.}.~e, 
sanitary facilities need special design which could include 
sandy backfiel9- fpr t;r~n,ches, e~l~~ge<;1, and rp~~e~ absQFption 
fields, and drainage systems around the 'facility. 

This soil well suited to upland wildlife habitat. It is 
well sui ted for fopd, plot qrpp prog~,ct,ion. . , . .. .', 

; ! , 

Ben -- Bel tsvflle'; sil:t' IpClJll" 2~ J,pS: ;l?~.rc~nt :.s~'OJ?¢s. This 
soil is very deep, gently s'ldping, and' ha~sanatural soil 
drainage class of moderately well drained. It is on sJllQ9~h 
uplands of the coastal plain. It formed in a thin siH!y , (, 
man~+e, pve,z:;ty}q~.t ,lpC\tny.and,,9~~v~,1+¥, al~uv~~), ?r;posi ts. ,.These 
soils'h'ave a 'Cll:st:fnct"h'ard 'part thae,' l~e's·tI;:.l.ct!r'wate'r'moV"ement 
and root growth. ',,' ,>! , "i" ,; 'i: 

The typical depth, sequence, and composition of this soil are 
as follow$: 

,> r' :. 

Surface layer: 

S f'" i~':;i;: ':l • 'h' <'I <it"" bItow'n s 1"1 t ibY. 
, f. pr,ace, '!!P ,'''!IJ'!l.~c ,~,.", 0f1r;~""H 'i '~". , '~ I,; '" " .' .' 

'" 
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[1 

[1 

[J 

L1 

:, 

3, ,to 8 inches, 'light olive brown silt loam." 

Subsoil: 

8 to 22 inches, yellowish brown silt loam'. 
22 to 30 inches, yellowish brown silt lQam with pale 

brown mottles. 
30 to 46 inches, yellowish brown firm silt loam with gray 

mottles and yellowish red mott~es. 

Sub's't:rta:t:urtH ' 
4,6 teD 62 inches I' yell10wish 

,,",,i th tg~ay mottle'S. 
62 to' 72, triahe'S, yel1owi'sh 

7 ' ~ +"~ ( 

brown very fine sandy loam 
, , 

brown sandy loam. 

In some areas there are similar soils with 10 to 20 
percent" grav'el in the subStratum. These areas make up ::1,5 
percent of the unit. 

Dissimilar soils included in mapping are small areas of 
Croom soils along the edge of steep side slopes; 'Keyportci:'nd 
Mattapex soils in similar landscape positions; and Matapeake 
soils at slightly higher l'ahdsca:pe lposi;t'ions. These -areas 
make up 20 percent of the unit. 

The potential productivity for loblolly pine on this soil 
is moderately !ltg,h. '·The s:eas'onal h'igh· water 'table ,i&the main 
limitation for timber production. Conventional methods of 
timber harvest are generally suitable, but the use of heavy 
equipment will comi>act the soi,1 when wet. 

'The main limitations'for wa.~er'management loS seepage. 
The selection of better suited soils ,will hel'p ov~rcome "this 
limi tcitilJorH,f ' ,~, ," 

The main limitations for urban uses are the seasonal high 
water table, very slow permeabili ty, and frost actiG)n. - -")' 
Drainage around elevated footings, sandy backfield under 

77 

s true bireS I and land shapingntO <ii vc:bH~"wa her~fl:."om ;·\the ' 
structures will help overcome the ldmita.:ti0nS- for structures 
with \.~baS:emeRts. 'Drainage~,afld, a 'raised (bed -'"Hill fu!lp'~overcome 
the limitations of a high water table for locarf'>rdads and 
streets. Coarse grained suborder and base materials will help 



overcome the limitation of potential frost action. Due to the 
seasonal high water table and very slow permeati>ility, onside' 
sanitary facilities need special design which could include 
sandy backfield fqr ft;:rench~s, enla:r;ged "qnd raised absorption 
fields, and drainage systems around the facility. 

This soil is well suited for upland wildlife habitat. It 
is well suited ~pr, food plot; cro~ prqduction., 

, , 

Bee -- Beltsville silt loam, 5 to 10 percent slopes. This 
soil is very deep, moderately sloping, and has a na~1J'~al~ soil 
draipage ,qlass of moqerately well drained. It is,,08 uplands 
of the coastal plain. It formed ,in a th.i:n $.;lty'mantle 
overlying loamy cand ,gravelly all~uv;ial and mal'l!'i·ne d'eposi bs. 
These soils have a distinct hard pan that restricts water 
movement and root growth. 

The t),'piJ::al depth, ,sequence, and cqmposition of thi~ soil are 
as follows: 

SU:J;face layer: 
" 

Surface" bo 3 inQhes, dark ,brown sil,t loam. 

Subsurface layer: 

3 to 8 inQ,hes, light oli~e brown silt lJ,\>al1\. 

Subsoil: 
'. 

8 to 17 inches, yellowish brown silt loam. 
brown ~ilt loam with pale 1 7 to 24 iQcnes, ye,llo~,~~h 

,\ 'b~own.m9ttles,,~ , ~ ... ", "" 
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24 to 40 inches, yellowish 
mottles and yellowish 

brown firm silt loam ,with gray 
red mottles. 

~ ; .-
Substratu,m:: '\" 

:. i' j. 

40 to, 65 inche., ·,yellowish ,brown V;ery, Jiine,.sandy,loam 
, with gr:,ay mo\tles. , 

,1 (?5."to 72 il)QQes" 'light,,,yellowishbrown. grayel!,ly, 'fandy 
,loam_::" ' 
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'~, ,:En,:'someareas;t2the're aiIie 'similar> 'so~ls, with 0 to' 15' 
percent ,g~aveJ. in the substratum. 'These areas make" up 20 
percent O,f ,the unit.;, 

, > 1 

Dissimilar soils included in ,mapping are small areas of 
Croom soils along the edge of steep side slopes; Keyport and 
Mattapex,soils' in similrar landscape ,'pos,itions; and Mata-i>eake 
soils a.t: sl~p.ghtly high&r landscape post bions. These area's" 
make up 15 'percen:t,af the unit. 

The potential productivity for loblolly pine on this soil 
is moderately high. The seasonal high water table ~s the main 
limitation for timber production. Conventional methods of 
timber harvest are genera11y.. suitable, butth'e use'~ of heavy 
equipment will compact the soil when wet. Management 
practices that reduce the risk of erosion are 'essentt'al during 
harvest and site preparation activities. 

I ; 

The limitations for water management are seepage in pond 
reservoir areas and slope. Selection of better suited soils 
will help overcome the~e limi tati"ons. 

;" 

"The main limitations "for urban uses are the seasonal high 
water table, very slow permeability, ,slope; and seepage. 
Drainage, aFoundelevated£G),otings; 'sandy backfield under, 
structures, and 'land straping to divert/'water f,rom;' the 
structures will help overcome the limitations for structures 
with basements. Planning structures to conform to the contour 
will help overcome the limitation of slope. Drainage and a 
raised bed will help overcome the limitations of a high water 
table ",£'or local roads,' andr'"6breets. Co'arse graineti' suboraer 
and base materials will help overcome th'e l'imf'tation of 
potential frost action'.' Due to· the' sea'sonal high:water table, 
very slow permeability, and slope onside sanitary facilities 
need special design which could include sandy backfield for 
trenche,s, enlarged and, rai:s'ed 'absorpti'on fields', and drainage 
systems 'around. the ·facili ty. 

This soil is well suited to upland wildlife habitat. It 
is moderately welt! .sui-ted tofoo<tL,vlot crop' production. 
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BmB "',- "Beltsville-Urca-nland complex, 0', to 5\ perC;,ent slopes. 
This unit consists of very deep, .nearly, lieve:l to>':,gentJ.:y, I 

sloping soils of the Beltsville series and areas paved over or 
otherwise covered by impervious materials. The Beltsville 



soil ha§)( a na't.uralN d~~~nage clasts o~, mO.dex;au,e.1y 'weill·,dra;ined. 
This uni,~, is Ql,;1 ;:upl~flds;\ .of~ the rc.oastailp1a.in.. B.ea:,tsv;ille ," 
soils and Urban land occur together in such ·an, intri:cate\t 
pattern that it is not practical to separate them at the scale 
of map-p~ng. ' " ' :.c'· r 

" ~,'i,. ; "~ i 

Abou.t;,:SjO percent of, th'1:s~"un'it is rrelabively undi·sburbed' 
Belt~yille soil and 3;,0 perpenp ,Urban lancl... The't:y.p':i:;:ca.L 
sequence, depth, and composition of t.he l'aye~s, o,f the 
Beltsville soil are as follows: 

1 ,;. 

\ '( 

,Surfa.,ce ,to 3· inches,. 'dark. brown. ,f'sil t loam. 
,'"- ~" .. , 

S,ubj;ur~q.ce ,layer~, f; 

3 to 10 inches, light olive brown silt loam. 

Subsc.il: '. ' 
".> 

10 to 19 inches, yellowish brown silt loam. 
19, to 28 inches, 'Jy;e,llow;ish brown silt .loam with', light 

.. ,graym9>t .. bles.; . 
28, bo 50 inches', lyeJ.lowish1 ,br(!)wn,firm si·lt . loam with 'gray 

,.,mott,le'sand .yel,lowish. red ;mo,ttles 0 ., 

SubsbratUI1l:: . 

;<50 "t.o' 65 inches" yellowi,sh br.own'very fine sandy loam 
wi th g~ay Mottles. ' 

: 65,\. to 72 inches, y.ellowish· brc)loln loam. 
j • 

.. <lln some apeasthere are s'imilJar' soils tha,b have H:l ,t'o 20 
percent gravel in the substratum. These '·areas makeup;:5 
percent of the unit. 
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DissimiJ.ar, soils inc,]uded in .'mapp:1lng.are ',i,nt.,ermingled 
areas of Keyport, Mattapex, and Udorthents soils. These areas 
make up 20 percent of the unit. 

The potential productivity for loblolly pine on this soil 
is imoderabe,l,y ;high. The seasenal·i highJ<water tabl'e, is ,;:the main 
limi ta bion"fpr timber productiqn •. ·. " i ,;t1,>, 
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The main limitations for water management is slope. The 
selectiQn of bett~r ~~i~ed soils will help ov,ercome this 
limitat,~on. 

The main limitations for urban uses are the seasonal high 
water table, .. Vf{!ry slow permeability; and frost ,action. 
Drainag~L;.ar6und ~levated. footings, sandy ·'badkfield,cunaer 
structur~s, and laQd~shaping to~di~e~t;water· fro~ the 
structures will help overcome the limitations fior ,struotures 
with basements. Drainage and a raised bed will help overcome 
the, limitations o.f a high water table 'for lecal .roads and 
street;.s. Coa:z::se g:r~~ned. $ubl11>rdE;!:.t:.'and base materials' willh'elp 
overcc)Jqe the limitation Qf potential ·frost actd.on~' j Due to the 
seasonal high water table and very slow permeability, ooside 
sanitary facilities need special design which could include 
sandy backfield ~Qr t~e{-l~hes,; enlarged and raised abserption 
fields I amI qralPage systems ar(l)und ;.tbe . facil,j~ty. ;. 

, , 

This;~oii compl~x·is ~ot suitedf~r upland wildlife 
habitat. It is not suited for food plot",crop production. 

Bs -- Bibb sandy loam. This soil is very deep, nearly level, 
and has a natural soil drainage class of poorly drained. It 
is on thin drainageways on the coastal plain. It formed in 
sandy alluvial material deposited within floodplains. 

,j ,'~< 

The typica~ sequence, depth, and composition of the 
layers of this so~llare as follows: 

Surface layer: 

o to 8 inGhes, dark grayish brown sandy: loam .. , 

Subsurface layer: 

8 to 16 inches, light brownish gray sandy loam with 
yell<:;)wisn brown mo~~les .. 

Substratum: 

16 to 38 inQQ~s,grayish brown sandy loam.with yellowish 
brown mottles. 

38 to 72 inches, gray stratified gravelly sandy loam and 
loam with light yellowish brown mottles. 
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In isome;~areas there are Similar> soi.l!s 4w:i:th 5 to"1'5 
percent gravels in the surface layer. These areas maKe up> 10 
percent of the unit. 

• ~ 1- .: 

Dissim.i!rlar sofls included fn ,mapping are Klej and 
woodstown soils atsl::i:~htly higher elevatiOns, and>KentucK 
soils nea,r. "the mouth of 'drainages. These'included soils make 
up 25 ,percenbof the ,unit. 

Due, to,uhe high water table and flooding tlH:s soil has 
se,vere limitations for 'all ';woodland, cFop;band, >aiid'urbari!'uses. 
Selectian of'better suited> soils wil:l help overcome these 
limitat,ions; , !?, >~, ' 

>'The main ";limitations:, f>ot water j,management'"are Seepage, 
and sloughing {and pipincg ,'of embankments, Dig'girig ponds deep 
enough into the water table will help maintain a sufficient 
water level j;n:the pond 'during, dry >pei'iods '." Selection of 
better suited"soit.s wiJ.l help'overcome the limitations of' 
sloughing and piping of embankments. 

This soil is well suited for wetland wildlife habitat. 
It is not suited for food plot crop production. 

CrD-- Croom gravelly sandy loam, 10 to 15 percent slopes. 
This soil is very deep, moderately steep, and has a natural 
soil drainage class' of well drained. It lis 'on'~upland side 
slopes of the coastal plain. It formed 'in 'gravelly alluvial 
sediments. 

The typical s'equence, >depth, and compos±t:ion»iof the }ayers of 
this soil are as follows: 

Surface layer: 

Surface to 2 inches, dark ~;rown gravelly sandy loam. 

Subsurface layer: 

2 te l7 t i'ncnes, ,'brownish, yellow gravellyf1:sand}' ioam. 
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Subsoil: 

17 to 26 inches, strong brown gravelly sandy loam. 
26 to 30 inches, strong brown very gravellysqndy .loam. 

Substratum: 

30 to 72 inches, strong brown firm extremely gravelly 
sandy loam. 

In 'some areas there are similar soils with fine sandy 
loam surfaces. These areas make up 25 percent of the·Unit. 

Dissimilar:so~ls J.nclup~Q in mapping ar~1 s.mall.areas of 
Bel~syitl~, ~nd M~t~peake soi1.~ ·on the >$.hoJ,.lld~:r;'s Qf sloPes; and 
very thin alluvial areas of Bibb soils within drainage cuts, 
often with an active stream. These areas make up 1~ ,Percent 
of the unit. 

The potential productivity for loblolly pine is moderate 
on this soil. Windthrow hazard is moderate due to the firm 
gravel layer below 20 inches. 

,.- .. Ji. ,'~'.. ! . : 

The limi tatic;:m,s. for ~ater mp.nage,me~t. are se~page in ,}1)Qnd 
reservoir areas and slope. Selection of better suited soils 
will' help ove,J:'come these. 1imi tatipns. 

The main li~i,t;.at~qns f9r ~ ur·ban uses, are .10~ghing af 
eX9avation wa,llsl,~lo",.permeabili~:v, seepage, and slope .. ,.:J 
Shallow excavation walls need shoring to prevent sloughing. 
To prevent contamination of water supplies and seepage down 
slope" ,all onside .. sa,pita;-y fac.~}..j. t;ie$n,eQ spe(:ia.1 gesign, 
incJ.pding, uSe 9f trencl;le~., s:Paljlow.enougb,,' ~o. be in the root 
zone.}!~~d., t,i.le l~nesJ a;long ther, contq~r Qft, the $lope.~ .. Planp;j.ng 
st;-uct,'!;1l;eS. to cJ.~pf9r.m t9 the,eontQur.wi.}.;l)heJ.p c;>vercorp,e the 
limitat;j.,on. ofslo}?e., , " I' 'Ii, ' 

This soil is moderately sui ted for upland wiidl.ife 
habitat. It is moderately well suited for food plot crop 
P+'9Qu9tion. 

~, -~' 
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CrE-- Croom grav;eJ .. l:Y ~~lndy loaml'> 15to 25,. pe';-,pe!lt "slppes. 
Th.is" soi.~ is vex:y,: :deel2'f ,~t:.eeRt, and,has a,~ Jlqtl,lr,al. ,.oil 9.:r;~~nage 
class,: ot :~ell .. 4;:~.;ined,. , .. \~t is o~ up;}.a.Od( sic;il~ slopes of, the 
coas:ta1, Rla;in. It ,J,or\Ded ,in. grav·el,l¥ allu"yia:J., ,seQ.iJDe"ots. .J 



The typical sequence, depth, and composition of the layers of 
this soil are as follows: 

Surface layer: 

Surface to 2 inches, dark brown gravelly sandy loam~ 

Subsurfaee layer: 

2 to 12 inches, brownish yellow gra~~ll¥ sandy lo~. 

Subsoill: 

12 to 20 inches, st.rong brewn graveily'§andy lOClLm; 
.,,20'tg ·42 inches, strong brown very gravelly ,andy loam. 

Substratum: 

42 to 72 inches, strong brown firm gravelly sandy loam. 

In some areas there are similar soils with gravelly loam 
surfaoes. These areas makeup 1,0 percen.b'of the unit. 

Dissimilar soils included in, mappin'g are 'small areas' of 
Beltsville and Matapeake soils on the shoulders of slopes; and 
very" thin all Uvial areas, of 'Bli:bb soi'ls wi'thin: drai:rtage eu ts , 
often with an act'ive stream. 'Th'e'se are'as make,; uP' 1'5 per'cent 
of the unit. ~' 

The' potential pt'oducti vi by "for l'oblelly pine is modera~e 
on this ~sGil. l, Wind,thrOw haz'ara 'iii I!: moderate due to t'he fltiD' 
gravel' layer below 20 inches ~'" The' s;teep' slopes causer poor' 
tratlieability 'fer equ4.pment~"Management" practices' that 
reduce the risk of erosion are essential during harvest and 
site preparation 
activities".' '\; , ,;' 

. , 
The limitations for water management are seepage in pond 

reservoir areas and slope. Selection of better suited soils 
will help overcome these limitations. 

The main limitations for urban uses are sloughing of 
excavatib'n walls, slow' permeab;:rli ty, 'seepage', and"slope. 
Shaiiow ekeavatl'on' wallsheea, sho:r:'ilig \t(j~'lS:revent sioughing'. 
To 'P'tevei'lt: bt5n~am:i.'na:ti:;dh:6f water suj;)pli~s"<aJnc1) s'e'ep'age) down 
slope, a'll Onsid't!' sahi''tary; 'faci.blit<ies' neeB special desd!gn; 
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1ncludlrftj":q,s'e' ;0'£ ~'r,enche~ "shal~lb* ~nbu9h t,',9'~b~~\ Jk\ 'the ,thb~ " 
zone and tile lfhes

j 

alon'g' the cont6ur bf etta 'slb~e. , P'ta,finin~f 
structures to conform to the contour will help overcome t:he 
liIl!itation of s1.0I?~'i, .~aI'\d, sha~i~9'. ,anq. 9'~Cldin9 wLll h~~R 
overcolil~ the ·!t~:ope l'iqd'tation. 'i Piac'ti'c'ea "wh:Lc~ retluce!°,the 
ri~,~ df'{~z:o's;fori,~hduld 15e utiliz)!3 ddrin9" '!a:r1Y;9r~gin9 , .' 

!"a'ct:'fvitie's. Y c " ,,', ' , , ' 
J " ' I ' , 

, :'This'soil is mbderate'l'y' 'sui ted for u'pla'nd wi181t'fe ' 
habitat. It is poorly suited for food plot crbp\)rbduction. 

'.1 

CrF:- 9rqom g:;avellr sandr lo~, 25 ,~,o40 percept" slopes. 
This s9il is, v,ef'y'deep, very ,stee~f, S'lJa h~S a qC\t,utal d'rClinage 
cla,ss, q~ Jwe'll dJ;'a;tn'ed . It is onqp+,and "s'ide ,sI,op~s ',of the 
cidaS'tal "plain. 'I~ formed in gr~vel"ly alluvial. s,ed.in)ents;· 

The"typical sequerj,c~~ depth;' and composition of the layers o,f 
this soil are asfcil16w~: ' 

Surface layer: 

"Surfaee to 2 incnes, dark brown gtavellys'~ndy loam. 

Subsurfage lay~;: 
l 4 "", t t 

2' to 17 inches, browilish yellow gravelly~sandy loam. 

9ubsoil: 

17 to 26 inches, strong brown gravelly sandy loam with 
very pale brown mottles. 

26 to 30 inches strong brown gravelly sandy loam. 

Substratum: 

30 to 72 inches, strong brown firm gravelly'saridy\loa~. 

In some areas there are similar soils with very gravelly 
sandy loam surfaces. These areas make up 20 percent of' the 
unit. " 

~"i. 'i" " " • \ 

iYiS~ifidli~:r 'soillisincluded rIl' mappihg a;e sm~ll areas of 
Bel tsville and Matak>eake soils on't'he';' shoilld'ers of slopes; and 



very),~h,~n fl,;ll;-:p!:v~";~,~, !lrea~ 9,f", ~,~pb, s9il!;l ,w:i,tl1,~n dr&,,~Jla~e, cuts I J 
Q~J:efl w,l.th &H ?lqt1~,e strea~., Tpe~e aFe&~ ~a~e up 15 percent " 
df' the Uflit.' ", ," , ' ',\' 

.... ; ;: " ~. . .. 

" 'f~e ppt~h~,i~l' '?tOduC~i~;i ty fpr r~~0!Q19~lY, JP~qe, :i,)~, ~Qw 'to" 
moderate pn, t:lll,:; ~Q~l. W1n4tprow ha~,ard ,1$ ,roodera,te ,due to 
the firm'gr'av;el' l'ai'er below' 20 inches. The' s'teep' s+"Qpes ,cau!;le 
poor trafficability for equipment. Management pract1ces that 
reduce tne l~i~k gf e,rosion are, essent:i"al dll;ring harvest and 
site prepa~~~,tiRJl activitie~. , ' 

The limitations for water management are seepage in pond 
reservoir areas and slope. Selection of better suited soils 
will help overcome these limitations. 

The mat'n' i!;irrii ~:~tian,!;I' fq:r, ',:u'~b~n uses, a+e ,,;siougllin'g of 
exca~,ati(;m,,,WSll~!I' !;I16,w pe~IJ\~:al;l,iritY" seepqge,',:anq '~Jp~e: {" 
These soils ,a:re not suited ,to "urban u,!:!,~,s. SelectioI),o~better 
suited soils will help o~~~co~e thes~ li~it~tion~~ , 

This soil is poorly suited for uplana ~ildlife habitat. 
It is riot suited for food plot croppro.ducti'OI1. 

;Of''''-(,.J .-, 

FmA -- Fort~Qtt, 10all)Y sand" ,0 to, ,2 percent slopes.. This 
soil is very d'eep~" nearly level, and 'has a: natural soil 
drainage class of well drained. It is on broad"uplan~s ,~9d 
old alluvial terraces of the coastal plain. It developed" in 
thick. saqdy deposi ts oyerlying,loamy, o,r gravelly matEirials. 

The typical sequence, depth, and composition of the layers of 
tn~s soil a~e as fol19~~: , ' 

Surface laYer:, 

Surface to 4 inches, dark brown loamy sand. 

Sub~~rf&cela¥er: 

4 to 22 inches, yellowish brown sa~d. 

Subsoil: , './ 

.~ .. '-
22 to Jlt, il'lches',. ye'llowish brown loamy sand with dark 

i> , ');.yello'tish b,rown la¥ef~t ot ~,~pdy; Ipfll'!1. 
,30 to 4.1 incl)es" strOng,\.l:;>rowflsa~{il.Y loaz:n. " . , 

> "_ .'-""' 1 " c"." 
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, (1"':t:o '47 inChes,. 1!9hf'bt6wn:iS~,. ,9,f~y an4 },~lt~6w!sh o'~.own 
loam: 

47 to 62 inches, reddish yellow sandy clay loam. 

Substrati1:im: ,'~ , 

62 to 72 inches, strong brown sandy loam. 

In some areas there are similar soils that~h,ve 191to 3~ 
percent gravel in the substratum. These areas mak~ up'S 
percent of the unit. 

Dissimilar soils included in mapping are intermingled ',' 
areas of Runclint soils; and Ingleside and woodstown soils in 
lower landscap~ pos;~~ons. , Als9 inc+~g~d ~re sma~l areas on 
stump and Bull!tt Neck:;; wtth a ~~t~;r"ta~lebetw,een 48 ,anc;1 72 
inches. These included areas m~ke up 20 percent of tne unit. 

The potential productivity for loblolly pine is 
moderately high 09 this soil. Seedling survival is limited by 
moistl)re ~tres!(. 'The"rate of seed):ir\sj'~Qttal!£i can 15e 
reduced by planting seedlings in early spring~" allowing them 
to obtain sufficient water from spring rains. The loose sand 
in places causes poo~ trafficability for equipment. 

.: th~.).lrtl:~'~~ti~ns for" ~ate:r'man~ge~erit" al;'~ .,~eee~ge id~~'~on<i 
reservoir are~'S and' sloughing 'and piping of emoankl\lerlts. ' . ' 
Select~on of better suited soils will help oveicom~ tHese 
limi taJ:~ons. J " , j . 

'Th'e<' maln l'rni'i.la'iions" for ur~.ah\is~$ '. at~slo49ijing.of 
excavatIon' "JaIls, \'dr6h9htiri~ss', rapia:"p'~H·ine~~~~i ty",' ~nd 
seepage in the substratum. Shallowexcavation'wa.llsneed 
shoring to;, t?r~~~wt ~~ough~ng. F909, pl,.R.~~ and" l,.~ngE$capt;! ,~lants 
n~ed ~rficp~~~Op~ '~P" 9:y~rps)~~! ,prpugh~~,(le·s:~., Tg 'ptey~n~ ',. ' 
cbntamf(l,~tiQ:i1 of' wae~er sUppJ;lt~, ,all qnsiqe' safii~ary . 
fac;::il~ tfes need' sp~ci,l 'desi911,' including use of trerichf!~ _.' . 
shallow enough' to' De' in the root zbn~f'. ". . ' 

I~' '~ 

Thfd'sbil is :mbdi~tateiy 'sui te~ fo~ "uplaJl~r: wJtdl~~e', 
habitat. It is moderately suited"fbf fboa plot crOp!" ' 
prod~c,~~oJ;l,. I' 5' ,; ,. ,,~,},!, ., 
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old . '!~Il~v~a+ • t,~rr~}ges Q~, t9~ oq~~J:,al B,:tain t " It d~ve~QPed in 
tl1i'ek"sandy deposi e$' overlying loamy 'of gravel+y materials. 

" 

The typical sequenoe, depth, and oomposition of the lay~;s of 
this soil are as follows: . ~~ 

Surfaoe layer: 

Surfaoe to 4 inches, dark brown loamy sand. 

subsuif~oe, "la:Yt!t: ; ,::1. 

'1 

4 to 23 inches, yellowish brown sand. 

Subsoil :"\ 

23 to, 40 i'llQheS, 'Y~!lowish brown Ib4lQy,' sand.' 
40 ~o' 54 iii9h~s, 'Y~116tl~~~ br9wn san(1j i loam,.", 

Substratum: 
, ~; 

In sO~~n~r~a~'lth~re, ~;t'''ns~mp.ar,;s~,~ls7;t~~t?f¥eI1,Qto 30 
perbent g~~V;e~ ,~fl the ~\ll;>~trat~~. Th~,s~, ar~as m.~fs.e, up,,' 5 
percept C>~ ~lle 'uni~. '", "'" "';!' "'''" ' 

." '; J 1 

Dissimilar soils included in mapping are internlingled 
areas ?~f~':lP8~~nt S9~~'.61/;,e-n¢Jk"t~~1'7.~id~"'H14I"OP9-stow~,! s9H·s in 
lower' Ia:P9sc4p,. j PQf 1 t,lgnS~., ,\ 1'nes,e, ,~,n~l uq.e,Q jt.re.as ~ak~ ~p 29 
percent, 8f th~,:u6tt..'" ,;: ,<," , , 

,"", ' ,~' , ';,' !, ;I '" 
, , 

< ~- _':-~- :':'- _, "; ~-/i'i "~.1 ~'-~ >,:;} ~i) ~{:-l fJ " I'., .• ~ - : ._ ~ I, f ',,' 7~ -'.'""¥?,,- (i.," {'" 

The PQ~et?-f~aJ., pro~g~ep(t,~'y, ;qr.;"l9.k?~~ltY" ~l.,O~ i l-.'" ' 
m d t 1',' 'hi,',fi",fi,thi",'s'oi,l. ~"E!fe,'dl"""'surv", ivaI,""",",''!'' it la b' o era e Y, ' ,9, ~ t ' ,#i,~, "'1(",, '.' 1?!1 ',i,," '~',E "", ,:J,..s'"}-,,, " e" -y 
moist~f. ~~~~ss.', 'l'~e #~~J;e Qt se:'~f:;,ng' IJlprJ,,,-+i ty ca,n' D~ " "', reducea~ by" planting' seedlJngJ in, .. :"a.:rly spril;lg,;., al,lptf'ing, them' . 
to obtain sufficient water ' , , " ,', 
from SPi1!:~r:lCiJ. +a~n~,. ,Th.e, 1005" s;!nd ~n Pfac~. cau~f!s, poo:r. 
trafficaoil~~y fPf eq,u,H>men'f:'"' " w ~' " ' 
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~ .'1'he m~p,.1'l l:i:.p\;i.~atiol'l$ tor u~ban .uses are sleughing,.of 
excavation walls, draughbiness, 'rapid. permeabilib;y,: and 
seepage in the substratum. Shallow excavation walls need 
shoring to preveRtslough.~ll9' .. FOOQ. plot$ and 'landscape plants 
~ee~ i~riga~ion,to ove~come dr9ughtiness. TOIJrevent 
conta~~nation.o~~wat'~ supplies-ana seep~ge points down slope, 
all orlside sanitary facilities need speci~l design, including 
use of trenches shallow enough to be in the root zone and tile 
lines along the contour of tlle. slope. - " ,,, - ' ,~' 

This soil is moderately suited for upland wildlife 
habitat. It is moderately suited for food plot crop 
production. 

HbB :"'- flamb1=ook sandy lo~m, 2 to 5 pereent sl~pes. ,This soil is. very .deep, gently slop.ing, and has a natural sQil drainage 
class of well drained. It is on,old alluvial terraces of tpe 
coastal plain~ 

c J' ~_!::J: ., :t.ri t;. '> 

The typica~l sequence,,, depth, and comp9sition of the layer's ,of 
b1'lis~, soil are as fo.:J.lows: 

, 
Surface layer: 

Surface to 6 inches, dark brown sandy loam. 

Subsurface layer: 

6 to 10 inches, brown fine sandy loam. 

Subsoil: 

10 to 22 inc·hes" Yiellowish brown loam • 
22 to 41 in,ches, light oli.ve b~own loam wit:h Pale l;>rawn 

mottles,.~ 

Substratum: 

41 to 49 inches, grayish brown loapt with strong b;own 
and light yellowish brown mottles. 

49 to 12 inches, grayish brown firm very gra~ellY'l ,al)d,y 
loam. 
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SRl4'lL 'a'reas ofsim:Llar" SQils"hav:e' a, l(6amy sand sl1iface. 
These areas ,tmake' up 1 0 ' ,percent ,of'th~ 'un'tt ~ 

" 
, ;Inclu(i:U~di with this sotl' in mapping' alte intermingled areas 

of Fort Mott, JI1ngleside, and Runclint 80i1s; ahd "Woodatown 
soils abi;,!:owe:t" landsoape pos:Ltibns., These soiis 'makeup' 25 
persent"'ci>f bhe"uni t~" 1 ", " H, 

The potential productivity for loblolly pine is"high. 
This soil has few limitations that effect the managem~~t of 
woodland. I' ' :,,' 

The limitations for water management are seepage in pond 
reservoir areas and seepage and piping of embankments. 
Selection of better suited soils will help overcome these 
limitations. 

'Phe main limitations for urban GJises include"sloughing' 0'f 
excavation wallsj permeabiiity, seep'age, and the', seasonal high 
water table. Shallow exc~vati'ons will n~ed 'shoring'" to prevent 
sloughing. To prevent contamination of water supplies' and 
seepage points downslope, all sanitary facilities need special 
design, including the use trenches shallow enough to be in the 
root ,'ZEme and tile lines'along the c'O'n'tour O'f,the slope. 
Enlarging the absorption fields and itistaillng drain~ge around 
the field helps to overcome the effects of the high water 
table. structures with basements need sealed foundations and 
foundation drains to help prevent wet basements. 

This soil is well suited for upland wildlife habitat. It 
is very well sui ted for food plot crop production '. 

InA -- Ingleside loamy sand, 0 to 2 percent slopes. This 
soil is very deep, nearly 'level, and h'as a""batural soil 
drain:age' 'elas$' of well drained. It ,is on old alluvial 
terraces dominantly below 40 feet in elevation. It formed in 
unconsolidated sandy alluvial deposits. 

The typical sequence, depth, and composition of the layers of 
this "seil' 'are as follows': 

Surface' to 3 inches, dark brown loamy sand. 
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Subsurfa'ce layer: 
, ,', ~ . 

3to , inches, brownish yellbw loamy sand. 

Subsoil: 

" to 32 inches YIH.lowish brown sandy loam. 

Substratum: 

32 to 41 inches, strong brown loamy sand. 
41 to 49 inches, light brownish gray loam with yellowish 

brown and pale brown mottles. ' 
,49 to '72 inches, light brownish gra'y 'sandy 'clay lOam with 

strong brown and light yellowish 'brown mottles. 

Small areas of similar soils have a sandy loam surface. 
These areaS make UP' 10 ,percent, of ,the unit. 

Included with this soil in mapping are intermimJ1E!d'areas 
-of Fort Mott, Hambrook, and Runclint soils; and Woodstown 
'soils at lower landscape posit"ions. These soils make up 25 

, percen t of the uni t . 

The potential productivity for loblolly pine is high. 
This soil has few limitations that e£$ect' the management of 

" , woodland. 
The sandy surface texture limit seedling survival due to 
possible moisture stress. Planting early enough in the spring 
to take advantage 6f ';spring . rains wiLl .he'lp overcome this 
limitation. 

The limitations for water management are seepage in pond 
reservoir areas and'seepacje art'd"pipitfg of emoankrl\;ents. ' 
Selection of better' suited·soil·s wi'll help "d)ve:rcome' these 
limi t'atrons. ," 
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The main limitations for urban uses include sloughing of 
excavation walls, droughtiness, permeability, and the seasonal 
high water table. Shallow excavations will need shoring to 
prevent .sloughing. ~Food ,pllots and land'scape pLanbsneed 
irrigation to overcome;Jdt:oughtiness i TQ pr.event;;"cGf1tamination 
of water supplies and seepage points downslope, all sanitary 
facilities need' speoi>a!D' ,desi'gn, incLuding the use>trenches 
shallow enou~h to be in~the root zbne and tflerlines' alOrig the 



contour of the slope. Enlarging the absorption "Dields and, 
installing drainage around the field helps to overcome the 
effects of the higp, water table,. strucuures w;it.h basements 
need sealed foundations and foundation drains to help prevent 
wet basements. 

This soil ~~ well !lui t.ed fOIZvuplanQ, wildlife habita't. It 
is very well suited for food plot crop production. 

, 
Ins -- Ingleside loamy sand, 2 to ~ peroent slopes. This 
soil is very ,de.ep;rgently~lopi;:ng, and has a .natural soil 
drainage c1ass p~ we,ll drail\ed.1, It:~is on old 'alluvial 
terraces dominantly below 40 feet in elevation. It formed in 
unconsolidated sandy alluvial deposits. 

The typical sequence, deptl}, and compasition or the layers or 
this soil are as follows: 

Surfaoe layer: 

Su~faoe to 3 inohe~, dark brown loamy sand. 

Subsurface layer: 

3 to 9; inches, brownish yellow loamy sand. 

Subsoil: 

9 ,~.o 29 inches ,yellowish brown 'sandy loam. 

Substratum: 

29 to, 3;8 i~qiles, s~rong b~.own~f;lo~y sana. , 
.38 to 49 inch,es" ,yellowi.h brown :sandy loam , 
49 to 72 inches, light brownish gray loam with 

brown and light yellowish brown mottles. 

,~ "" 

strong 

Small ,areas of·,; s:imilar soils ha,ve,a sandy loam surface. 
!rhese area,s:1make 'up1,1 Q'"peroent o£,·theouni,t. 

'f ,j 
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Included with. Jthis .soi.l in .mapping 'az;;e intermingled' areas 
of For,t,Mott"Hambrook, and Runclint. soils;, and :Woodstown . 
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soils at lower landscape positions. 
percent of the unit. 

These soils ,make uP ~5 
'; "["1 " f Ij',. ;~ 

The pot.entia'l 'p.roa:uc'tl vi tlf'Cir lObllblly pine is 'ftlgh. 
This soil has few limitations that ef~ect th~ ,1Jl~naSE\'ment,.,pJ, 
woodland. Tbe sandy surface texture 11mit seedl~ng survival 
due to pos,~ib17 mC?is~ufe stre,s~: ,f.l;.~?t.ing ,e~;r~,y ~n(;l~gh, ,in the 
spring t.o ·bike' advantage of spr1'ng 'rchns will Kelp 6vercqme, 
this limitation. ~ , 

The limitations for water management are seepage 'in pond 
reservoir ,areasan~ ~ee,p~9~,c:lI)d pipin<;;J of embanktn~nts,. 
Sele'ction" of bettervstiited ··50i1s' "will' h:el:p 6v~'t9ortte the'se 
limitations. . ::' '.' i'" l ," 

The main limitations for urban uses include sloughing of 
excavation walls, droughtiness, permeability, and the ,seascm,al 
high water table. Shallow excavations will need shoting td" 
prevent sloughing. Food e:!.ots anCi lanqscape plants need 
ftrl.gatioti 'to overc~m~ droughtiness.' 'To! p~~~e~t ',,<S:Qritami'nation 
of water supplies and seepage points downslope, all sanitary 
facilities need special design, including the use trenches 
shallow enough to be in the root zone and tile lines along the 
contour of the slope. Enlarging th~. Clbsorp~ion. ,.,fiel,Cis,e\J'ld 
installing drainage around the fielcl"helps to'" dvef'c'bme "t::he 
effects of the' high water t~ble. " Strudfures wi\th ::B'asemettts 
need sealed foundations and fouodfltion dr2J.ins to help ,prevent 
wet basements. '.,'" ,: '" :,; ,:" , 

'!'. ~ , -i ' ~ : .:JJ< 

'This ~oil;is well~u~ted fclr upland wildli!e ~abitat. It 
is very well sui ted' to" fodd plot:. crop production. 

Ke Kentuck mu<;:ky silt loam. This soil is very deep" 
nearly level, and' halli ~ n~b~ral. sqil,(H'~inage class ot ''v~ry 
poorly?} d:t'~Hned. It fs'l'found in" fiesqwat~r' t:i:d",l ,areail. 'l;t 
formed in organic materials ov~~lying1lj:I.lty allu1):f~l deposits. 
The present vegetation is dominantly sweetgum, water o~~, 
blackgum' SP" ice huAh' ahc:ii 'thtEu~ SMuare. '" i. (, j 

, : ' J "II", , . 

The typical depth, sequence, and composition of the layers of 
this soil are as follows: 

_\. ._'ll 

.' 
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subsbrface', Lay~r,: 
, I, " 

12 to' 20 ",l,ncheS, ,Y. e1J'\d~i,sh brown,"'!:dlt loam wi~h g,'ray 
moetlt:!s. ' . ' ,7', , " 

Subsoil: 

20 to ,~:i ~Qc,ties" ,l3.ght. yellowi.sh,brQwn",s:i,lty clay loam 
with gray 'mottles. 

32 to 44 inches, gray clay loam with strong brown 
,~ottle~. , 

S\lbst~iltum: 

44; tc;>, 6,5 iil(=3,tu~sd 9ray s«;lndy cl~y"lo~w:i,1:h aark yellowish 
, brown 9\O,etl~i~' 

, " if ~ ., .' 

In some Clj:-eas ar~ similar; sOils that have 'l,:mu9ky pe~tr 
surf'i\c~,t"~~t~res.' The$eareas mAk~ up 1 b J;)~rcent o~ the ~ni t. 

/" ' ' ,,-), , ',: " "C' 

Dissimilar soils included in mapping are 
adjacent to marshes and intermingled areas of 
greate:t; th.~n ~ inches ,of 'prgcm~c, fIlat!3:r;ia+s ,at 
These soils ~Cl~e ~p,f)!L p~rcent of t.~.~ up.l. t. 

I 

Puckul1l, so;i.ls 
soils with 
tae,sur,faQe. 

The main limitation for water management is ponding. 
Selection of better suited soils for embankment materials will 
help overcome this limitation. 

::I;h~s 'sc:);i.l has ,s~\f~~e limitat;9'1!B ~o+ lill w~lanQ, 
croplanq, la~d '!lrban us~~_. Sel~ct;i.Qp.,. af better ,s\.l~t~d soils 
w~l+ pverGOl1letQes"l!,~l.~~t~~ns. 

This solI is well' 'suj.t~Q. for 'We,t.land,"l";~.td,lif,~ habitat. 
It is not suited for food' plot crop 'produc'tion. . ,f; , 

-~ ~, '" 

KpA -- Keyport silt loam, 0 to 2 perc~nt slopes. This soil 
is very deep, nearly level, and has a natural soil drainage 
class of moderately well drained. It is on low-lying uplands 
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of ,'the cO.as,ta.li plead-Iii.,' It formed d-n; a thd-ck 'mantleoff:' sj:lts 
high in, clay. ". " 

The), typical sequence I depth, and composi:ct i orr, of the layers of' 
this soil are as follows: 1 ' 

Surface layer: 

"$urfaceto 1 inch,dark brown silt loam . 
.. 
~ . 

Subsurface layer: 

1 '·toa 'inches" .light lellowish brown ;'silt: loam with 
y,ellowJish'brown mottles;. ' ., 

a to>la i,nshes,-"oli ve 'yellow sillt ,imam with pale' brown 
mottles .' ' ';' [, . , 

Subs.oil: 

1 a ,to 24 ' inches;, l·igh t br'G)wni's'h grays i l:t" loam with dark 
yellowish brown and light· y'ellow:i!sh b'rGwn ,mottles. 

24 to 47 inohes, gITayi'sh ,brGwn .silt·,y· elay loam with 
strong brown mobbles.' " " f " 

, I 

Substratum: 

4.7 ,to (60 "incnes, strong bJ;own sil'ty, clay ,loam with light 
"flU gray ,mottles . ,'," 'l , ' 

60 to 72 inches, light gray sandy clay loam with strong 
brown mottles. 

In'-'some areas ·,there,are similar .soillsthat . have' 'a' fine 
sandytloam'surface texture. \ ,There' are alSG, areas ,with 110 to 
30 perce[)b gravels'i·n the' substratum. Thes.e ·,jmcluded areas 
make {up 5 'percent of the unit. , .. ' ~ ., 

Dissimilar soils included in mapping are intermingled 
areas of Beltsville and Mattapex soils; Matapeake soils at 
higher·; landscape posi tioqs; "ahd soils' bhat. hav.gray mottling 
directly under the surface layer with,'8',water, table betweeri 10 
and 20 inches at lower landscape positions on stump Neck. 
These included soi Is 'make up 25 percent of the uni t ~, ' 
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The potentialt,produ€tivi:ty'. is modetabe foIi' ': loblolly Pine 
on this soil. Due to the seasonal high water table, equipment 
limitations are a management concern. The use of heavy 



eq~ip'rq~p~; 9,ur:J,.ng£ . Ja.·n\.J:ary ~:j:br.pqqh'; May could e~pos.e )the,:subsoi'l· 
which is sticky and slippery when wet. Unless road· rdrainage . 
is provided, harvest or planting operations will be delayed 
until drier periods. Conventional methods of harvesting 
bimher. ,S',e.ne.];':a;ll}y) q:~e, :~ui ta.b;le, but the.luse" of . heavy' :.equipment" 
will compact the soil. . ; '" .,,; 

The soil is well suited to pond reservoir areas. Ponds 
should be dug deep enough into the water table to maintain ~ 
sufficient water level il) thei pOhd,dllri,ng dry pe.riods .·v'+Only 
surface, subsurface and subsoil material should be used for 
embankments. 

Tlu~ ma;i,n.l:i;l'Q.i tatioo.. eor u:I\'bal'\: ~·s~s are' the, 'seasonal high 
water table, the permeability"", 'l'ow"st·r:eng·th" .;and .the potential 
frost,act:i,q(b prain:age }C{liound ,elev&,ted ,fQo:.t,in,g'$, 'sandy 
backfield under structures, and land shaping to d:i,N:ert water 
from the structures will help overcome the limitations for 
structures with basements. Drainage and a raised bed l"ielp; .. 
overcome the limitations of a high water table for local roads 
and, ;st~·ee.ts:~ CO'Cll . .rse ·,9~a..ined s.14;borQer and bas.e··mater.,ials will 
help o;v:eili1come,~he$,~'lltill\·:Lta·tion· '.ot;. po;tential frostactton. Due 
to the'Jseaso1'\:a~l 'ih:ifgh '\!water ,table ;'a·nc!l, low p.e·rmeabi 1 i by ,'.'ons ide 
sanitary facilities need specia1·;des:ign;.wh.iehi .. could include 
sandy backfield for trenches, enlarged and raised absorption 
fields, and drainage systems around the facility. 

Th;.i·iS .~soil 'is we·ll·tsuited. for,up.lrand wildlife habitat. It 
is moderately well sui ted for food plot GlrOP produc,tion. 

KpB --:. ~eyportis:klt\";loam, 2 t.o 5 pe:ccenbsloges.. This ,soil 
is ve"J::y deep ".'·gentl,y 'sloping l and has a .natural! soil· .drainage 
cla·ss of mod.eratie1<y.·',WE5'll dr.ained.. It is on 11ow-:-<lying ;upl·ands 
of the coastal plain. It formed in a thick mantle,',of silts! 
high in clay. 

~he. typical~';;seEJuence, ,depth,. andfcomposit.ion of the layers of 
tlli·s·' soil areJ·as· i.ol10ws:, . ~r; ." , . 

. '. 
i. I " 

Surface layer: ' .. 1 
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Subsurface layer: 

1 to 9 inches" J.fgtit Yellowi,sl)b:t:ow:n" sl.lt, loam~ 
'9 to 15 inches, <oli~e yellow silt l,oam 'wit'h pale brown 

" mottles. " ' ," 

Subsoil: 
,.-: >-'~ ,- , . 

J" .. '" 

15 to ~5 inch~~, li9~t yellowi$h brow:n ~ilf l6~m with 
dark y~llowish Rrown apd, pale brown mo~tl,es. 

25 to 52 incfi~s; g~aiish b~Own silty cl~y loa~,with 
, strong Qrow~ mottles. 

Substr~tum: 

52 to 65 inches, strong brown silty clay loam with iight 
gr~y mottles. 

6'5 ,to 7 2 inche~, 1 igh t g~ay sandy loam wi th s trbng . 
brown 'mottles. 

'~p so~e area~ ther~ ~re simil,r soils t~at bave a fi~e 
sand~ 10~~ surface ~~xtur~~ There are al~o ~re~s with 10 to 
30 per,cen't gravels' ~n t~e 5ubs,tratum,. These inclUded areas' 
make up 5 peJ,"cent tif tt\~ unit~, ,,) 

, "Dissimilar soilsc"'included ~n mapping afe' ~I}te~mingl~if 
ar'~«;ls of a~,ltsville and Mattapex ~oils;' MatapeaJ%,e ~Qil$at 
higher Hirtd'scape posi tions;and . $oi1s with gt~y' tngttling 
directly under the surta~e;,' Liyer;' with a \oiater t~D'ie betwe~n 10 
and 20 inches on stump Neck at l6wef'lantlscape positions. 
These included soils make up 15 percent of the unit. 

The pote'htial proauctivi'ty is mod~rat,e f~r loblolly; pine 
on th~E{ s01.l. . Due ,to ihe seasonal high, wate,;r:,' ta,bie',,: equipment 
lim'itations are a'mahagementconcern. The ilse'of 'h~a.vy' , 
equipment during January through May could expose th~" subsoil 
which is sticky and slippery when wet. Unless ~o~d dr,inage. 
is provided, harvest or planting operations will be~a~layed . 
until drier periods. Cpnventional meth99s of harvesting 
timber generally'afe sui'table, but the use of heavy' equipment 
will compact the soil. 

yh~ so~~ is ~ell su~ted, to pond·feservoir areas. Ponds 
should be 'dug deep' enough ih't6 the, water' table to maintain a 
sufficient water level in tne porid' dlirtrtg dry' 'per'lods. Only 
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surface, subsurface and subsoil material should be used for 
embankments. 

The mC!~~ l~mit,at~ons f,q:r; ~rb~n q~~~ ,are .. t;:he se.asonal high 
wat~r ~ab~e~,~""~Qe .p~£,!,ea~fltt:t!'t.low ~t~."g~~, ,And thed~ot:ential 
frost act10n. Dra1nage around elevated footl.n,gs, .~anay 

." r:.- "' f<,,! 

backfield under structures, and land shaping' to divert water 
from the structures will help overcome the limitations fq~' 
structures with basements. Drainage and a raised bed nelp 
over,col1le the li~,! ta~iQ~s of a };l;9h w~t:er t;~ple for local roads 
andstfeet;:s. CoarSf;!'g:z;'~il1ed ,$ul?Q;:Q.~r ~n9)aSe ma,tetials will 
help qver,C$>l1\e the flin,ti t:cit.i9,n~ ,of )¢~ .tH~h9~S and pp~ent:ial 
frost 'actio'n. Due to the seasonal high. water table and low 
permeability, onside sanitary facilit1es';need special design 
which could include sandy backfield for trenches, enla~ged and 
raised absorption fields, and drainage systems around'the 
facility. 

This soil is well suited fOF up~a~d'wildlife,habitat. It 
is modefately well' ~uited for food plotcropp~oduction. 

KJ::~ . (" - Keypoit~UFban ~and, cpmplex, , (), ,to 5, perc~n t'si!~pes • 
This unit consists of very deeP, n¢arly ~evel to gently 
sloping soils of the Keyport series at,1,d. 'area$' paved ov,ee"or 
otherwise covered with imperviouS materials during" ' 
urbap.i~at~on,." ." The. Keyport soil has i' a na,~ural soi~, orainage 
cla~!;' bf ffi6~~):,a~e+y:we1'1 d'~a.'ige,d~, This, 'u~,~t is o~i;')ow:"l~tpg 
upland~ o~ the, 9pas\:al PJ.~1n.. 1<,eyport;. s011. and Orban lana 
occur t0get.t:l~r in such, aJ) ;l,1')trJcate, pattern that it is not 
practIcai to ~ep,ara~ie, JhelJl,' 'at, the sc~Je ,~f mapping. J ., 

~bo'4t ;50 p7,1;'ge?~t ot,this un,it ilS.,r~lati!v~lY, un~i~}~rb~d 
~f:!ypor,t, so~l,a,nd ,;~O, pe,rceJ)lt Ur,ban land, The tYP1~,pJn! s~r9uence, 
depth, .,~Jl<l, CO,mpOS1 t1(;)n of, tt\e laye,r,$" of ,tt\e Keyport. s011 8,re 

foIl' 0" 'w"'~ ". ',1. 'c" , " ' 
as . q - - ," ~T If ,. 
Su;r;face )layer:, : 

t-, ," ~} , '<'c-;; -" t 1- •• ' 

,1 ~u.tfa?'~,t,o ;'1 . i:~Ch; d~rk brown' sci,~t 10iUl·, 

Subsurface layer: 

1 ,to'S lhche's, > li9ht yel16wi~h ,brq",n silt 16an("alh" 
, y~~,low'is'h,' Q+o~n;', ~o~,~les'. 'I ,:": ~ 
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Subsoil: 

13: tf>,: ~<~'~nc~~s, tigHt?<br6w~i~h,9ra;¥<, sil~ loam, witl;l da:r;k, 
yellowUffl brown and light y'eilowish brown mot'ties. 

20 to 47 inches, grayish brown silty clay loam with 
strong brown mottles. 

Substratum: 
\ - ~ 

47 tb'60 inctre's, strong brown 'silty; clay' loain',ilith light 
q graY'indt~les,.' . , ", ,.J .'" " . <' 

60 to 72' inches'~ light> gray"s':andy' clay loam with st~~Ohg' 
brown mot tIes. ,j 

In some areas there are Similar soils that ha~e 1. fin'e 
sandy loam surface texture. There are also areas with 10 to 
30 percent gravels in the substratum. These included areas' 
make up 5 percent of tpe unit. 

, (~j ;, ~"\t • t"); ,"" 

Dissimilar soils included in mapping are intermingled , 
areas of Beltsville, Mattapex, and Udorthents sof1's. 'These 
includ,ed soils make up 20 percent of the unit. 

,i "~~. 'to'" , ' (. . , z ~ ,,' ; { , l' ~ ~;f- 'j"l i ; ~ 

"The potential producti vi ty is' moaerate' ~)fior L6bllolly" Pine 
on this soil. Due to the seasonal high water table, equipment 
limitations are a management concern. ) , 

<"The 'soiI "'is' wf!I]$ sU'Ited to pond 'reservoir'are'as '.' Ponds 
should be dug deee enQugh into the watet:·1table 'to 'maintain a 
su:ffici~nt Water i'e"ei in tfiepbnd during 'QrY);~e,riods. It ''Only 
surface, subsurface and subsoil material sho~l~ be (used for 
embankments. 

, "-r 
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The main limitations for urban uses are the seasonal high 
wate:t"Jfa;bi~, tl'le perm~aB:Ci'{€y, 'l~w si(reingffi; and 'eh~J'pofential 
frost action.' loraina:9f! ztr8urid eI:.§vated foStfn'gs,' sandy 
backfield under structures, and land shaping to divert water 
from the structures will help overcome the limitations for 
struct~r,es ,w;th basements. Drainage and a raised bed help 
overcome Elle )'~lnl:l tat;~orilai af a:lii'g,h 1I1at'e,r tab~le fbr :1:o<::al roads' 

';'ari;d' st:te'ts~' 'Coarse 9:b~.i:~ned ,"sufi8rdet 'and 'balsa mater:ials w];l:l, 
help'overcome the limitations of low'st'rength and'potential 
frost action. Due to the seasonal high water table and low 



p,rmeabi:p.t;.y, ons~d~. silnitil,ry'"fac,J;LitJe~. ne~~,.~p~cial de~ign 
wnich cou'id? include 'sandy' backf:l.~~~, t:or.;,.,tX;~Q;e,hes" . enlarged and 
raised absorption fields, and drainage systems around the 
facility. 

Thi s" sp;i..l c9~ple~,_ ~s not sui ted fo~ upland w.j..;tdl-:l fe 
habi tat. ,': It 'is. not ~lii ted for food 'plo± cr~p production. 

1 ' :, '.} _, "t;. ; ;! 1""., ~ ,- " \ ,c," 

Ks -- Klej loamy sand. This soil is very deep, nearly level, 
an,,," pas a n~tural .. spil, 9~aJnag~c::l~s~, pf som~~h:at; PQo;rly, 
dr"ained. I t is on "thih' drainageways' on ,the, c9a:s~al 'ptain. It 
fO.l;'m.ed il'\ (Siln.:iy alluvial".milter;ial d~posi ted w:i.thin 
floodplains. ",,,, . " ", 

The typical sequence, depth, and composition of the 
laY.~,rs ot t~is ~o~;t are as ,follows: , " . , 

sur~.ac;:e, 't~y~r : 
o to 8 inches, dark grayish brown"loamy sand. 

. , 

8 to 16 inches,' light yell~wish;brown '1.6a:~y sand with 
,yellowi,sh brown "mottle;s .' 

• ;,,' , • i' , - , " A ~ 

Subsoil: 
• i ,.,'f .; 

1.6 to ,2~,.:lnc,b~s" grayi,sQ l;>;rown ;tc.>aJIlY; ;sanq .with yellowish 
; ~Q~own ,._,nlQttle~s. ~ .. ___ ' ? - ,~..J 

to:' 4. ( ,~pch>,~" /gr~y j. sb l?,rown scfnd' .wi th ye~ iow.is)lbro~h 
,mot tl~s.,., "',s.n' 

Substratum: 

. '( 

4.1 t6:, 7.2, 'iri'ch~'S, /:1!ght':9ray ~~.;C}~i~Jed s~ri,~ aQp. ~'andy 
.loam wi, bh ligh~, Yie.llo~ish .brown,. ,!,Q,ttJes, 

." '" ( •• < ' • . . 
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In ~Qmerarea's, the·l;"~'ilre,~i~l'lil~,"'$b:tis,.wit;.,h !f:p~ ft: 
eerG~Q,~::9l:"a~,els'tiir,ot,lSitiou t" tfi~.;,;$oi 1 "!,rgf i l,e .. , " '!hese '~r;eas. m~1fe 
up 1 0 p,erc,en t, of the unit." ( , , .4, ,,' 
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:; ,Dd,ssimil11aD sei.JIs I:included· 'in II1&PP'inga,re ·Bibb 'soils, ·at 
the s&me elevation, and woodstown soils a,t Slighb!l'y higher' 
elevations. These included soils make up 25 percent of the 
unit. 

The potential productivity is mod'elia·telY high for' 
loblolly pine. The seasonal high water table limits the use 
of equipment and causes a high rate of seedlingmortali'ty. 
Unless drainage is provided, harvesting and planting 
operations will be· .. deuayed until Orieli' pe'riods. Bedding the 
soil prior to planting helps reduce seedling mortality. 
Windthrow is common when the soil is excessively wet and ,'winds 
are strong. Conventional methods of harvest are generally 
suitable, bu<t the use 'of heav,y equipment wil'l cdmpctct the soil 
if i·t ,is ·wet. . '" 

The main limitations for water management are seepage, 
and sloughing and piping of embankments. Digging ponds deep 
enough into the water table will help maintain a sufficient 
wate;r, leve,l in the pond du~ing dry- p·e~iodS. Selection of 
better sui"ted soils will help overt:ome the limitatibns of 
sloughi:ngand piping of embankments'., 

The main limitations for urban uses are the seasonal high 
water table, rapid permeability, and sloughing. Drainage 
around elevated 'feotings and land shaping to diverbrwater from 
the str:ucture will he,lpiovercome the· limitations for 
structures without basements. Better suited soils should>~be 
se.lected for structures with basements. Shallow excavation 
walls will need shoring to ",prevent sloughing. Due to the 
seasonal '··hrgh .. water table ,and· rapid permeabilit,y, onside 
sanikary 'fcaci1ities need special designwhidh could include 
enlarged and ;raised absorption fields, and drainage s,ystems 
around the facility. ' 

This soil is moderately· sui ted' f&r ,wetland wil'c:Uife 
habitat. It is poorly suited for food plot crop production. 

MkA -- Matapeake silt loam, wet substratum, 0 to 2 percent 
slopes. This soil.d.s very,deep, nearly level, and ,has a 
natural'soill drainage class of weil drained. It is.Lon'upland 
flats of' the coastai plain:;:, It formed in a thin < sill·t 'mantle 
overlLyingloamy a~d' gravelly alluvial sed:itments'.,,·. 

, ' , 
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The tYRiqal ·~equence, depth" and compo'si tioR, of'the layers of 
this soil are~s follows,: \, 

Surface: 

Surface tQ 2 inches, dark brawn silt loam. 
" 

Subsurface layer: 

2 to 8 inches, brownish yellow silt loam. 

Subsoil~ 

·8 to 22' 'inches, yellowish brown si,lty clay lQam. 
22 to 40 inches, yellowish brown very fine sandy loam 

with pale brown mottles. 

Substratum: 

40 to 47 inche$, brownish yellow very fine sandy loam 
, with grayish brown and strong broWn mottles. 

47 to 72 inches, brownish yellow loam wi,th grayish brown 
mottles. 

In some areas- there are similar soils with 5to 15 
percent gr-avels in the substratum .. These soils make up,10 
percent, "of the unit. 

Di,:ss.imil,ar soils included in ,mapping are the 'Beltsville, 
Keyport, and Mattapex soils at slightly lower landsoape 
posl.tioft;s; t'and Matapeake soils with no wate:r;:. table at slightly 
higher landscape positions. These soils make up,20 perc.ent 
of the unit. 

Potentl.ial productiv.ity"for loblolly pine is high on this 
soil. TbLs soil is well suited bo woodland qse. 

The limitations for water management are sloughing and 
piping of embankments. The selection of better suited soils 
can overcome these limitations. 
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The main limitations for urban uses are the seasonal ihigh 
waterc table, sloughing of excavation walls, permeability, 'and 
low ,strengtb.Drainage around elevated ,footings, sandy 
backfield under struotures" andL, lands" shaping; to d,i vert· runo:ff 
away from the structure will help overcome the limitations for 
structures. Structures with basements need sealed foundations 
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and "fourid:~ftio,~: ~d~ains '~~Q~'(e~come . t,lie"'fiJfi~,t~'ti,on 'of the high 
wa t,erta'f>,'le'; 'tJ~CQarse graine'd I subord'er ~nd bas~ in,a terials for 
the" r,lfsed &ea wil:l'rrelp' 'ov;erc~Qme the lImitations 'due to low 
strength. 'Tb' 'ove'rc'ome the high water tableartd mdaerately" 
slow permeability, septic tank absorption fields and other 
onside s~nitary facilities need ~pecial qesign, ,including 
sartdy ib'ac'kfield fot' the treh~hesr, enlarge'd· and' raised, 
absorption fields, ,j~md' a drainage system ardundthe' facility'. 

This's'cHl is well' s\:tft:ed for \ipland wildlife habitat. It 
is very ~ell s~ited for f06d plot crop productiqn: 

MkB -- Matapeake silt l,oi:4Jt, wet substratum, 2 to Spe'I;'cerit' 
slbpes.'~ ~his soil is very deE;!p" "gE;!ntly 'slopin,g, and ha~ a 
natural 'soil drainage class of well' drained. 'It ':[5 on upland 
flats of the c~i~t~~ plain. \ . , 

Tfi~:typical sequence,dep~h, and compoSition af the layers of 
this soil are as follows: . , 

Surface: 

Surface to 2' illches: dark brown silt loam. 

Subsurface laxer: 
. .: .' 

2 to 8 inches, b'rowniSh yello'w silt loam. 

Subsoil: 

8 to 2a inches, yellowish brown silty clay loam. 
"28' to '39 . inc}:les, 'yell'i!)wlsh~';'brownvery fine sal1dy loam 

. , wi t'h pale brown' .bottles. 

Substratum: 

39 to 49 inches, brownish yellow very fine sandy loam 
with pale brown and strong brown mottles. 

49 to '72 inches, bro\;l'n1sn yellow'loam :wlbh 9:rayishibrown 
mottles. 

In some areas there are similar soils with 5 to ~S 
percent gravels in t~e substratum. These soils make up 10 
percent of the'unit."· c' , ' 
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.) Di~s,~iD\A)..a;r: ,s,Qi,l41 :irnclud~Q,. i.rLmCiPpi~ng ,><",;r:~ .',tl;l,~ B~lJ;svil+e, 
~ ". - ',. ";'" ".!. ~_x" o. -f, ., ,"' '--, j'" " ',i' "":~ '~~'~~ ., {~, •. < "" l<!.~·~ cC._'- "._,~t." .. , .,' 

KeYP,or;: '. ',a,qQ " Ma t,;.t,ap,ex ,,!fQl.,l~~ Ci t.<, ,~,11.,9J1t + Y ,.,1qw~t:J,,\1,and~,qa:pe ,. L ' 

p<?~~tion~; ,a'ii9 ~;f'1aita;~~C\~e ;~1~ir~; ,,,,~~h( po .. \iia:Ee,~:tal;>,l,.,' a(,:s,l,ight:lY 
hl.glter land,~9ap~ pos], tl.OI'\~,.' r,l;lese sql.l.s,."m,a~e up 20 perc,ent 
of the, unit." " , ",,' ., "'" ' 

, ' ,J, 

'Potential, 'p,rodu,<;ti,vitY;"f:'Qrl?blollY 'pin,a, i~ qigh.,on,'this 
soil,. This" sc)"i.l is well sui ted to . woodland . use ~ 

'> • • t ~ ,- ,", ~ ,... r" - " "l\ ,-

,,!,he ,lim! tatipns for water mClnag~mel'l).t are s+Qughing and 
piping of' embi;\n~eiits. T.he selec~ion of better'suited soils 
can overcome these liniitations.. . , , '. 

The main limitations for urban uses are the seasonal high 
water table, sloughing of excavation walls, permeability, and 
low "s,trel1.<ilth .. b ,Drai~,~<Je" "arQ~pd j~~,evilt~9 ~?Otin,g~ !.~anqy . ,': ' 
backf;el,d ·:ucpder .. st,r~ctu;r:e~, ,.,an~ ,~~nc;lsl;lap,l.ng to 91vert ;r:l.\nott 
away fror;n t~e ~struct~re w:ilLJ'i~.4p·Q';ercoroe the ;tl",itatiOrlS' for 
stiuctures~' structures with'basement:sdne,~' ~~~ledi fO\:1-ndi;\ti~ns 
and foundation drains to overcome the limitation of ' the high 
water t;.ble,.'" Gqarse 9ril~ped SU90rg~~ (ilnd bas~i.,w~teria.~s. fQr 
the raised bed will help overcome th~, ~imitat~bns.c;lue to low. 
strength. To overcome 'the high water'table'and moderately' 
slow permeability, septic tank absorption fields and other 
onside sanitary facilities need special design, including 
sandy backfield for the, trenches, enla~g~~ and raised. 
absorption fields, and a drainage' system around' tli"e ' facili ty. 

This soil is well suited for upland wildii~e habitat. It 
is well sui ted fOJ:, tood plot crop, prpg,uc;:,tion. ' ,. 

1 .: ~ )., " Lr' ~, 

MkC,.,......" Matapeake silt loam,we,t,. S~~~J:fat~". 5 to ;1 O.pe.~C'ent 
slopes. This soil is very deep! "~f~r.G),ngtY ,s;Lqpi,r;l<g, . and has a 
natural soil drainage class of well drained. It is on upland 
flats of the coastal plain. It formed in a thin ma~tle o~ I 

silts overlying loamy and gravelly alluvial deposits. 

Tb~ , tYPA-9~(·sequenq~J;'" ge.ptl\, ' 'anc( ~p~6xnP~~i tJon'6f th'e layers of 
this soil'are as follows: 

Surface: '\ : 

II 
104 

0 
Q 

0 
0 
D 
fJ t. 

D 
[] 

1'\ ,J 

Ll 

lJ 
U 
[] 

U 
U 
[J 

fJ L 

(J 



lJ 
0 
0 
[1 

[J 

rJ l 
"",-

,ft] 
.! . r"l 
L .. I 

i 
.-.;,... 

!'", 

!~J 

II 
U 
U 

J 

. ,s'ubSsurf.aee. lay;er: 

,3 to 7 inches, bDownish yellow silt. 'loam .. 

Subsoil: "i, 

V' 

7 to 24 inches, "yel10wish brown ·silty i olay loam. 
24 to 43 inches, yellowish brown sandy loam ·wit.h pa'le 

brown mottles. 

Substratum:. 

43 to 51 inches, brownish yellow gravelly sandy loam with 
grayish brown~. and strong ·brown ·mottles. 
51 . to, 72 inches i brownish yelloW"gravelly loam wi th 
grayish bl!'own,.i,mottles. 

,In some areas. t.here are similar soils with o ,to 10 
percent· gravels in the substratum, and 5 to ,10 'percent gravels 
at the surface. ,,!!'hese soils make. up,,,, 10 percent of the uni t . 

- Dissimilar soils included: in mapping are the ctoom~,soils 
alqn'g'steep side slopes on Stump Neck; and Matapeake soils 
with no water table at slightly higher landscape positions. 
These soils make up 20 percent of .the unit. 

\ 

Potential productiv.ity for· loblolly prine is high on,,·:btlis 
soil': This soil is well suited to woodland use. Manageftl.ent 
practices that reduce the risk of erosion are essential during 
harvest and site preparation activities. 

The limitations for water management are seepage in pond 
reservoir areas, slope, and sloughing and piping of 
embankments. The selection of better suited seils ean 
overcome these limitations. 

The main limitations for urban uses are the seasonal high 
water table, slope, sloughing of excavation walls, 
permeability, and low strength. Drainage around elevated 
footings ,zd.sand¥.,. backfield· under struc.bu+es,· andx.land}shaping 
to idiYert "runof,f;iaway. fromythe' structure wi:ll he,lp o.vereome 
the limitations for structures. structiures with basements 
need sealed foundations and foundation drains to overcome the 
limi tation of the high water table. Planning structures to· 
conform to the contour will help overcome the limitation of 
slope. Sha""llow excavations need: shoring to "prevent. slGughing. 
Drainage and a raised bedj will help Qv.eticorhe·c th~t l.im! tation 
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for local roads and streets. Coarse grained'su~o~der~ind~ba~e 
materials for the raised bed will help overcome the 
limi tations due t.~. lo~ ~strength. To iovercomenbhe nigh water 
table and moderately slow permeability, septic tank absorption 
fields and other onside sanitary facilities need special 
design, including sandy backfield for the trenches, enlarged 
and raisedi'abso~ptiori. fields; '.'and '. tiles lines ·along the· 
conto\!~ C);~ the ,slope . '" " 

This soil is moderately well suited for upland wildlife 
habitat. It is moderately suited for food plot crop 
production. 

MmB -- Matapeake-UIZ'ban ,land complex, 0 to a'percen,t· slopes. 
This unit con$istso~',VJe~y' de~p.,l. nearly level to .. gently 
sloping soils of the Matapeake series and'"l all!"e as· paved over or 
otherwise covered by impervious materials during urbanization. 
The Matapeake soil has a natural drainage class of well 
drained. ". The slope' is dominantly 0 to; 5 pereent, but ranges 
to a'percent .:i,n',some areas. This 'unit is"on uplands "of ,the' 
coastal:.plain. >,Matapeake1', soils' and Urban ,land occur .together 
in such an intricate pattern that it is not practical to 
sepaIZ'ate. them{'~at the ·scale· ,of i mapp'ing. ' 

, ""> ,~ :> < " 

About 50 percent"of' this unit is· relativ,e·ly,~undisturbed.; 
Matapeake soil and 30 percent Urban land. The typical 
sequence;, depth,·and composition'of the'layers bf:the',' 
Matape9-ke. soil are as .fol·lows: . ,', 

Surface: 

, Surface 'bo '2 inches', da·rk brown silt loam.; 

Subsurface lay,e·r:t: 

2 to 8 inches, brownish yellow silt loam. 

Subsoil: 
-', ' 

8 tof:.22 iinehes,' y:ellowish.brown silty cla'tloam. 
'·-2'2,'t'o 40'D inches, " yellowish- brown very fi'i'ie sandy loam 
,wii,th;' pal'e brown· .mob·tles . " 'j, 

/40. ·to.1 r47·l inches,'>(brownis'h, yellow' ,very f'ine. sa,ndy loam 
.,; ·wi th gray,ish',;brown" ,and. "strbng' tirown mottles .; .. ;'J'.' 
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47, to 7 2 i,nch~s ,brownis!\, yello~ !oam wi tA, graYish brown 
mbttles. " 

In some, ar~~s teer,e ~~e sim~lar ,.,5oj.l,s w~tq ,p t9 15, 
percent gravels in the substratum. These soils make up 5 
percent of the unit. 

Dis~~m~lq,~,soil,s included in mappJng ~re intermingled 
areas of "the 13'el tsvil1e, Keyport, Mat tapex and Udorthen ts 
soils. These soils make up 20 percent of the unit. 

Pot,entialproductiv.ity ,for J.qblol~y pipe is §hiigh on this 
soil. This soil is well sui ted ,};:P ,woodland use. ' 

The limitatioI).,s for water m.anagement are#Slo,ugh~ng ,and 
piping of embankmerits. The se~ection of b~~ter,;."suited soils 
can overcome these limitations. 

; The, m,ain l.i~i tq, tions for urban USe$ are, ~h,e s,eason~J. f high 
wat"er:lable, sloughirig of excavation walls,' p,ermeabilit'y,' and 
low strength. Drainage aroqnd ,elev~ted footd.pg,s" Sq,pdy 
backfield under structures, and'land sHaping to divert 'runoff 
away from the structure will help overtome the limi'tations for 
structures. structures with basements need sealed foundations 
anq, '(9,~nd~tiQn, d;-a,~,ns to .;over;co~e the }irni tat,ion of, the, ,tiigh 
wat~r;,,!~aqle. Co~rs~ g;z:a,1ned ,;s,ubBrder~aI?-d. bas~, ,rnat;,~r1~,ls "for 
the ra1sed bed w111 help overcome th,e ~'1m1tat,ipJllS due to low 
strength. ~o overcome the high water fable' and moderately 
s;t9r~ !p~rmeapi,li ty, "s~I?t;~c ~Jalj* abso~J?t,io1) ,f~eld~\. and ,9~her 
on~id~ sall=h,~a:ry f.,~ci+1t;:1es qe~dspec1al desl:gn, 1I?-pluq,1ng" 
sandy bac,~f,1e1.d for ,the t:t'!eJ'lches, enlarged and, ra1se~ 
absqrptJ..~p Jield~/.aq,d J~':;~~'~inage ~y$teql ,arqunp the ~,acili~y. 

f ", f .4," _~ ; "I" .~,_., -'. ' ~' 
Th,is s,I;>11 comelex 1

1
S ,not ,su~!t,ed fOl;"; up.lanp w11dlife 

habitat. It is no'f suited for food plot crop'pro~uc,t"op. 

MpA-- Ma\':.tap~x ,iine '"sandy loam, 0, to 2' perC;:EU\t; ,slope$. This 
soil iSYery deep,:,ri,e,arly '1:,eyel, a'nd has a:,I1a,tural ,soil,~ .' 
drainage class of mOderately 'well dra:i~ed. ,'It;'is on lowland 
flats and along the edges of rivers and creeks. They 
dev'e19Bed,;J~ a tqin 'm~ptle of silt~ oyer:lying, ,sandy m,~t,~rials. 
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The typicat1
' sequence,' depth~ and composition of' the" 

layers of this soil are as follows: 

Surface layer: 

Surface to 10' inches, da':tk brpwh 'ftne sstray loam. 
:~ \ ; 

Subsurface layer: 

10 to·14 ~nches, yellqwish broWn fine 'S8.l\dy toam. 
"',,.1 ,J ,'} 

Subsoil: 

14' to !1'8 incHe's', strbng' 'prown fine sandy 'loam with 
, "',\. "'.'"If' 1, "" ' light yell()w1shbrown'lnottles. 

18 to 33 inches, yellowish brown silt loam with strong 
brown and dark gray mottles. 

, "33 to 48 inches, light brbwnisl\ gray ,$ilty clay loam with 
yellowisH' brbwn mottle's. ,', , 

Substratum: 
L 48 to 62 inche's" pale brown silty' d~ay: with 'pin~ish g,ray 
" mottles. , !, 

62t 't:cf'72 irtch:es, yel"row1siJ, brown slity ,clay loam. 'with" 
, light ~ray mo't;tles. . !, ' , , 

In' some ateas' :alo~g 'steep 'sid'eslopes are simil'ar soilS'" 
wfth 5 'fo":O' percent g:t!avel ih""t'he sub'~tra'tuni:' :;t'l:lese areas 
make up 5' percent of, the uni t.' .. , , 

~,' , ' , .,,";'. -~" :,{ 1,,' . 

Dissimilar' 'sciil$' included: in niappiri;<j'are 'IKeyport solIs "dn 
lower' laria~cape ~o'sition'., ",inter~irl~,led',areas <?f ):~e~,tsvil,le' 
sO,i;~s, qal),d Mat'~tJe-a,k~, s,(?iJs, 'on s11CJtrtl-y, 1;l:J:gher, 1~rr4s9~Jpe " 
pos'it'i'OhS. Also 'inclu'ded 'are -Fort "Noet and WoodstoWn s6Tls in 
areas w,here tJhic::ker!, sands we;~~ deJi?osi ted~> !al~~' small ~reas of 
Urban ,lanp. ~n Jndian Head. Tn,es'e ~,ncludeCl 's'Q'11s ma~e up 20 
perce-nt' Cif the'uni t. ' , , 

The potential productivity for Loblolly pine on this soil 
is high. 'I,'h~,s~,~.on~J Qigh wat~r tab.+,~. i,s ",,~h~ 9lJly 
limitation.'Corwe'ntidnal methQds of ha~rvest'irig timb~,r 

, ~! -",' ~-;- - "-~ \,~ ",,} \ ' , ;Lg: >- '-':if' , ',; " . <f 1" 'i 

gen,~I::C!,llY ,Clr~ sQ.i:tab+~,1, l?u'~' the \.i.e of l},(!qvy "equiJ)",~nt 
compacts ~I)e' soil i,f ,~rt i'8 'w~t. " ,. 

~ ~. 

There are '-';'no . sE!vere limitations ftJr' water matulgemeht on 
this soil. 
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The main limitations for urban uses are the seasonal high 
water tab,le', !sl'ouqhidg or' excavati.en walls-" the' p'ermeabilli ty 
of the subsoil, low strength, "'and' ~he!"Pdt:'ent':lialf'rbst action. 
Drainage ar,oundeu~ev'at'ted rlfodting!s .j,,;;f;, "an oub'lt!t' is'avaihible, 
sandy backfield under dwellings, and land shaping so that 
surface water moves away: f;~om dwe'laings will 'help to overcome 
thei' hd;,<j'h:' wa·ber "ta~b1e 'as' a 1,;Lm,:Ltatiioh ,~'f:or dwellings without 
basements. Shallow excavation waJll!s wilT need shoring to , 
prevent sloughing. The selection of better suited soils can 
overcome these limitations for dwellings with basements. 
Drainage and a raised bed for the roadway construction, help 
to (l)vel:"comethe ,hig;h ,water tabl'e a:s ~a f Id.mi'tation for lobal 
roads and streets. Coarse grained suborder Yan"d base materials 
for 'biie' ~aised bed, help to ,0ver\G:ome tbe' lim'i ta:.t~iori o,f '! 

potential frost action. To overoGnte the high wcfber table and 
moderately slow permeability, septic tank absorption fields 
and other onside sanitary facilities need special design, 
incllud,:il:ng ,i,lsand'y "ba'ckfield fer the tti~enches, 'enlarged.''and 
raised abssrptt'on fields, and a d:r;"airrage system around thei 

., 

facility . 

,J,Thissoil,;is' well !suited 'for upland ·wilcUife 'halbitat., It 
is wEn'l' suited·for food' plotr'G!rop productd.:on. 

MP Mat;tapex, f,ine sandy '110am, 2to 5 percent slopes. .phi's 
soil is very 'deep; gently' slieping, and has a natural soilC\,
drainage olass of mOderately well drained. It is on lowl'and 
fla!ts and'al'long the \edges of rivers and! creeks. It' developed 
in a thin mantle'of silts dverlying'..sa.ndy or gravelly alluv-ial 
materials'" " .;" . 

The typical sequence, depth, and composition of the 
layers ofi>r'this soil are as follows:' ~, 

Surface layer: 

'Surfaoe to a inches, dark brown fine sandy loam . 
. ; ~ 

Subsurfaoe'!5'layer: " 

a'to 13 inohes, yel10wJ;,sh brown fine sandy . 'loam . 

, , 
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(13 to ~~ incJle;s, st'rong brown silt loam with light, 
.y~l~owisQ, b,rown mottles., , ' 

~.4 to.,35 inphes, yell.owi~h 'brown silt l0am w,!th strong; 
1<' , 

brown and dark,.g:ray mottl,es. " 
.~ f 

:35 t·o 4,8 inc.hes, light brownish gray ,':silty ~la¥ l:~am with 
,y.ellow!sh brown ,mottles. 

: 

Substratum,: 

48 to,,58 inqhes I", pale 1;brown s'il by clay with pink!sh gray 
, "Jllot t;les. 'i., ~~., 

58 t,o 7/). ,i'nc.he:;, yel,10wish brown fine sandy loam with 
light gray mottles. 

\ 

') 

In some· a:reas along steep side slopes, there are , .. s&rililar ' 
soil:; with 5 to 10 percent gravel in the subst:rat~. ,These 
areas make up 5 percent of the unit. 

, Diss,imilar soils J included ;in<"mapp,ing ;,areKeyporb -soils in 
slightly lower land~c.ape, posit;i,ons" 'intermingled areas of)" 
Beltsville soils, and Matapeake soils on slightly higher 
landscape positions. Also included are Fort Mott and 
Woodstown soils in areas where a thicker overburden of sand 
was c:lleposi ted; an,dsmall aD,eas of Urban land on Indian Head. 
These included soi.ls make up '2,0, percent 0f the "uni,t. 

'it ,-i -;.+~- ~~ 

": 'llJle, potential; proqucti,vi ty for loblqlly pine ,'(i)n: this ·soil 
is, ~j,gh. ; 'The seasonal hi;g};l w~ tertable is the onl,y; , 
limitation. Conventional methods of harvesting timber 
generally are suitable, but the use of heavy eqUipment 
compacts the soil if it is wet. 

" , 
) #,~ , ' •. 1; , ':, J -4 

The limitations for water management are, seepage in ~ond 
reservoir areas and sloughing and piping of embankments. The 
selection of better suited soils can overcome these 
limitations. 

110 

The main limitations for urban uses are the seasonal high 
water table, sloughing of excavation walls, low strength, and 
the permeability of the subsoil. Drainage arounQ;eley;ateQ" 
footings if an outlet is available, sandy backfield under 
dwellings; and ,land shaping so that $ur.face ,water moves;,away 
from dwellings will help to overcome the high water table as a 
limitation for dwellings without basements. Shallow 
excavation walls will need shoring to prevent sloughing~ "The 
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.$el~ot.;ic;;>n ~,f t ;.~ei1:;t.er, s\i'itf'd,;,§o;i~l!s'tA~an!{ pvercG>meb.hetJ 1I. imi ta tions 
for dwellings with basements .. l Drarinag.e. andi·~a.iraised bed for 
the roadway construction, help to overcome the high water 
table as a limitation for local roads and streets. :Goarse 
grained suborder and base materials for the raised bed help to 
oye,:pcQqle, ·th,~ l;i.m.dJtatcionef l.ow·' stren9th; s;ro i over:G0me" the high 
water table and moderately slow permeabil4..ty#! 'septic tank 
abso'+.p~ioni f.d-elds 8'p,a, other.' onsiidesanitary. faeilities n.eed 
special design, including sandy ba:e,kfield 'ter the trenches,. 
enlarged and raised absorption fields, and a drainage system 
around the facility. 

Th'is Boi·l tis "well suited, f.or rJ:1pland wildl.ife habitat. It 
is wel;!L $ui"':ted" fo~, food ·plot crop producti0n. 

, , A,,, <~ ... _f 1-', 

MuB -- Mattapex-Urban landr c:omplex, , 0 .to;; 5 ·percent: .slopes.,. 
This unit consists of very deep, nearly level to gently 
s,loping' soils ,of the' Matt'apex! ser,ies and areas paved" over or 
otherwi se covered· bY';.. imperyious i ;ma ter,~al:s2 ,during ·urbani;~.!! tion. 
The f1atbapex.sQiil~. ',has a na'tuJ:.!;alsod.l drainage class of. 
moder~ tea.:y, we,ll ·drained., ': 'l1hi.s un~ t.1 i.s on uplands. o.f 1:he\l\il~ 
coastal plain. Mattapex soils and Urban land O.S!l,.curLtogether 
in such an intricate pattern that it is not practical to 
sepapil\;te ~h~",a:t bhe scal:~ tof mapping. . { 

,-.~ . , t ; " 

, .. 1- , ~ " " , 

About 50 percent of this unit is relatively undisturbed,!, 
Mattapex soil and 25 percent Urban land. The typical 

, •. eqJ"u;fnceJ:' \depth" and .. oO.mposiM.on of, the\ ,layer,sioi- ,,:the'Mat tapex 
soil are as, follpws:, l . i, ' ., 

,oj: 

Su~face lra¥,~.r:'·" , 
;t. '1-; t .i ~< 

I,Sur:fa.Qerl)to·10 inches', dark bro.wn fil1e sandy. ,1,'0_. 
. 

Subsur~aoei.la¥e,r:.! .. /1 

,;' ~_' ~'f, J,. .l~ ,;'1 . 
. 10, ·to",t4 ,>inGht;tacr y,~J.low.i,sh b~o;wn i~~i,ne sa..f!.cl,Y:iIt,QC\m .. !' .. ', 

Subsoil 1 
,>., "' 

,.;.> ". /', I 

14 bco ,'!2~ i{!lcheSh! r'$;broJ19~:h\l;'O"m,' fine. ;sa·nQ.'y:lo¥ wi;th, 
\(;1 j"gh b.; .y:e'l:,l.ow~:,sh .,bFO"l1l ,mQ),t.t;l~,$;i. 
22 "be .3:3 i'll(,i~;l'~,,f', t:yell~'1j~S;h ,,·brQ"fn.f!$·ilt lQ.a.m w.i,th' $~troq9. 

breWn. and jd~rk gr,ay ·lDot;,t.les.: 
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, 33, tG>48 ,inches:, "ligbt:.1il)rfl>wnlisb;'.I'gra,y s':i/l"tY;;:'l~Ha¥ l:oant1'wlth 
~, I, ' ye,llewish\!bliown~; mot bles . ,." '" j. " 's 

l.~ " \ , ' 
Substrat.um: 

48, to 62 inches, pal:~ brbwn;,,·s,11ty clay w:iJth i p'i,nki:sh gray, 
, mottles. % ; !" '. l' , "J 

.62 to 72 inches, yeillowish brown si,H::.Y' clay loam ~ith 
,': ligh,t: gI(ay mottl.e·sr. " 

, I 
.. f 

In, some areas there> aXle simifl'at 'soillS" 'with 5 to 1 0 ' 
percent gravel in the substratwn. 'These areas make 'up 5 
percent of the unit. 

Dissimilar soils included in mapp~ng are the intermingled 
areas of Beltsville, Keyport, and Udorthents soils. These 
included, soils make 'up 25' percent of "the {unit. ", 

The, potential 'p'roductivl ty:' for" 'loblolly pdrne on this' so1·1 
is high... The useasona;;lLihii.gh i ,waber tabiL·e: ·isr·,;the.~ only' 
limi tatien.' .. 'ConventiCm'al nretshoas\ 'OiS, harves'tin9 ,timber 
generally are ':suitable ,butithe 'use' of heavy equitpmen\c 
com(:>'acts ,thes(!)il' i'f it 1's we'b. 

The limitations for water management arefseepage' in pond 
reservoir areas and sloughing and piping of embankments. The 
selection of better suited soils can overcome these 
limi tatiG>rrs. ? \!, ; " ,'. '. 

" . ; , 

".!l'ne ~ma;.in 1 imi tat:ions~ fbrurban' uses' are the' seasonal htqh 
water tabie, sloughing of excavation walls;4 'and' thef 
permeability of the subsoil. Drainage around elevated footings 
if an outlet is available, sandy backfield under d'w:E!:1I1iogs<,;<" J 

and land shaping so that surface water moves away from 
dwellingsl'l\.dll 'help ,;to'Ove,rcornei :the h'igh tJater~ab5\le as a 
limitation for dwellings without basements. Shallow 
excavation walls will need shoring to prevent: <!S,,hou.gh'in9 .';i ~he. 
selection of better suited soils can overcome the limitations 
for dwel,l:J:i1l'hgswi't.rr b&'slments'fl ! 0lf.a\iricige and a,;·~:rta:rsed Jbed for 
the roadway construction, help to overcome the high water 
table as a limitation for local roads and streets. TO 
overcome the high water table and moderately slow 
permeabiili'ty,' :s'ep.ti·a;~tarikab$Qr:tI>tili)n :~£reld:s"ja:rtd otihe'r onside 
sani tary facilities need spec,ia::l'"dEfS1cgli" inolud'±ng 'sandy 
badKlii'erla £'oi' Ehe"ltpEine'hEfs'f"cenraFtg'Efd tand "tai1sf!d aDsorpeion 
fields, and a drainage sys,temaro\:i·tld t'he'factlity. 
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This soil pOlllplex ~~ nqt's~~t;.~d ')~OI\ uplanq. :~~ldlife 
habitat. It is no~ suited for food 'plot crop production. 

Pk -- pucku~ muqky peat. This so~l is very deep, nearly 
level, and rasa natyral soil,drq.inage cla~s pf very pO(l)rly 

'. drained. It is on freshwater tidal marshes. It;: formed ·in , """} " :. 

thick deposits of organic material,~. ~Presnt veg~tation ts 
dominantly tear thumb, cattails, arrow arum, marsh hibiscuc, 
wild rice, and water hemp. 

The typical depth, sequence, and composition of the 
layers of this soil are as follows: 

Surface layer: 

Surface to 10 inches, dark reddish brown mucky peat. 

Subsurface laye~: 

10 to 48 inches, blacK muck. 

Substratum: 

'48 to 65 inches, dark,brown muck~ 

In some areas are similar soils with dominantly mucky 
peat textures in the subsurface layer. Thelie soils make up 20 
percent of the unit. 
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Dissimilar soils inciuded' in mapping are soils with less 
than 51 inches of organic materials on Thoroughfare Island and 
the tip of Bullit Neck, and Kentuck soils in the thin marsh 
ar~as on t,t,..e In(liaI;l.~ead .. main),.anq." . These soils make up 25 
pe,rcent ?f .tbe ""n,i t'. , '. -- - " . .. 

The high' w~t~~ table, ~~r'~ low st'i:ength, ~nd very high, 
organic matter content severely limits this soil for woodiand 
and. urb~n uses. S,,~likect:i.on of b~tter suited soils wil,t help 
overcome._ these limi!:,lltion:s 0, 



. This so~l is well,:,~ut,tETd for,wetlan~, ~~ldlt~e, habj, tat. 
It l.S' not S,Ul. ted for fa<:;>d . plot crpp producti'l.on. . 

• ~ , .+~ ';C l' t ~ ~·t } , 

RcA -- , Runclint,loamy sand, 0 to 2 percent ~lopes. This 
soil is very deep, nearly level, and has a natural soil , 
drainage class2of+exces$iv~lY,drained. It is on bfoad uplands 
and dld'alluvicll terraces ot, the coastal plain. It formed' in 
thic~k sandy alluvial 'deposi ts ." ,," 

The typical sequence, depth, and composition of the layers of 
the soil are as follows: 

Surface layer: 

Surface to 10 inches, dark yellowish brown loamy sand~ 

Subsurface layer: 
./-! 

10 to 18 inches, yellowish brown loamy sand. 

Subsoil: 

18 to 32 inches, yellowish brown loamy sand. 
32 to 42 inches, strong brown loamy sand. 
42 to 48 inches, light yellowish brown loamy sand with 

light yellowisn brown mottles. 

Substratum: 

48 to 66 incne~, pale) olive brown sanQ with light"olive 
brown mottles. " ' : ., ' 

66 to 72 inches, yellowish brown sandy loam with fight 
brownish gray mot,tl~s. 

t (~,' - ~'-if 

... ' 

In some ar~ifs similar sdils'! have' a sand' surface texture. 
Also included are similar soils with 10 to "2l0·,t percentgravei 
in the subst~atum. The,e areas make pp JO perc~~t of the 
un'i'(~ , ",,: ,0,' " ,',." , 

, i ,!, " 

r bi$silnilar soils inciuded" in mapping ar~ intermingled;'; 
areas of Fort Mott soils; Klej soil!t"$"a't) f!J':ll.g.htlY'lower " 
landscape positions; and Ingleside soils at slightly higher 
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elevations and along ridge tops. These included ,s.Qi~,s ,m~k:~ 
up 25 percent of the unit. 

THe pot:etttial produdtivity for' loblolly pine is 
moderately high on this soil. Seedling survival" ~,s lif!lited by 
moisture stress. The rate of seedling mortality can be 
reduced by plan~~~9 ~e,e~lings ~nr ~'t-£ll;' : spril,1g ( ,a,J,19wing them 
to obtain sufficientmol.sture from spring rains. Once 
established, the seasonal high water table s\lpplies water to. 
the trees in an otherwise extremely droughty soil. Only 
~rought-t<:>lerant ~p~cie~ ~hqq~d b7 ~lagted. ~q~s~ "would, 
l.ncl,ude v~r9in~~ pin~.~" loblo~ly fP~ne aI;ld shC?,rtleaf \"p~,ne.. The 
loose sand in places causes p~o~ i t~affic~l?,ili t;:y: for. ,equipment. 

The limitations for water management are seepage in pond, 
reservoir areas and sloughing and piping of embankments. 
Select~on of better suiteq soils will h~lp t.o Qverco~e these 
limita'tions.' .,., 1, ' , ,. 

'The limitations for urb~ri uses Include !Jlo~gtii.ng of 
excavation walls, droughtiness, rapid permeability, and 
seepage in the substratum. Shallow excavation walls will need 
shoring to prevent sloughing. Garden and landscape plants 
neeQ irr.ig.atio~", J:.o Qvercoro~ drou9,qtine:;;s., To preve,nt 
contamihation 6f wat.r ~upplies,all opsiae sanitary 
facilities ne'd speci.lde~i9n, iri~lu41ni'use'6f, t~~nphes 
shallow enough to be in the root zone. 'Owellings with 
basements n,~eQ .ealedfoun9at~ons .and foundation dra~n~ ,'to 
help'pr'~vent '~~t. pa~~me*J:.s'; " The J.and should al:.so be sn~Ped to 
divert ~l;lnoff ,~way from t,pe a':f~lling. '/ 

, ,I ,'" , 

This soil is poorly suited for uplCind wildlife hat:?itat. 
It is poorly suited for food plot crop production. 

RcB --- Run61int loamy sa:hd', ~ to 5 PE!rcent'J slopes. This 
soil is, ve:ty deeP, gentlyj,~loping, and ha$,. ~ natural, soil 
drainag~,' .classof e*Cr'ess~vei,y drainep~' ?It is on. brQ~d 
uplands, '''~nd 0,14 al1.U:yf"l te;rrac~,s. !'t'. f,q;rm.d inth~ck 
deposi ts 6f sappy allu~lal, d'epq.'i ts. . , 

TP~ ,ty,,~+Ctf,,!l '~~igu~~qe, de,pth, ~nd compos~ tion of ther 
layers of thl.s, s9~1 are as Jo.l,lpws: 
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SurfctCe Layer: 

Surface to 8 inches, dark yello~~sh brown loam,y sand. 

SubsurfA'ce iayer: 

8 to 16 iriches" yello,wish 'brown loam sand.' . ,oy 

SubS-oil: 

" ' 

1 6' to '4;3 igches ~ ye lldwi sh Qrowq loamy, sand. 
43 to"'47 inches, light yE!116wish br9Wri ,,~oamy sand with 

yellowish brown motties. 

Substratq.m: 
~ y ; 

4'7 t,6 60'ihches, pale olive brown' sand' with light olive 
brown mottles. 

60 to 72 inches, yellowish brqwn fipe sa~dy loam with 
ligqt ,brownish gray 'mottles .. ' 
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In some areas siml.lar salls hav'e' a'; sand su'tface', texture. 

Also included' are simiia~ $oils',tlith 10 Eo 20 percent grave!ls r']1 
in the 5ubstrabJm. These ar~as inake upS" percenJ;: of the unit. !, 

Di~Si~ilar , soils", ~ncludea' in -\ ma~plh9' are itlt;el-min~1ed " [i'-l 
areas "of FOrt Mott soils; Klej soils' ~tl s:~ightly :J.Qwet ' 
landscape positions; and Ingleside soils at sli<.:Jhtly higher 
elevat;.iqns and along r~c;ige tops.. These includec;l soils ,make I" 'j 
up 20 pi:!rcertt of '0 the uil1,t.' , . ~ 

The potential producti¥ity for loblolly pine is 
moderately high on this soil. Seedling survival is limited by f'_'\ 
moisture stress. The rate of seedling mortality can be l 
reduc~d Qy planting seed,l.ings in early spring"allpwing them 
to ob~a;n ~uft;cil!nt~ nlC;)i~'ture f;-opl spring,' ·rains·.~ .9nc~ 1'1 
establ~~ped,~ne s!?asoll~~t n,i9h ' wa:ter ~ap+e su~~J:i~,s:watf!r to LJ 
the tre~s in an ot~,e~i$e eX,Ftelll~ly ", dr.~tl9ihty SRil ~ "Only 
drought:"colerant $I>eeie~f should' bE(' p;La:hted.'~ .'1.'cl:le~e wouJ.d I,'j 
include Virginia pine, Loblolly ~fne; 'ana ShOrl:l'~af pirie. 'The \ J 
loose sand in places causes poor trafficability for equipment .,. 1_ 

/ 

The 1 imi ta tions 'for wa ter managefii4!~t~ ;;a'r'~ '~eepage in pond I J 
reservoir areas and sloughih'g and piping of' embankments. -, 
Selection of better suited soils will help to overcome these 
limitations. 0 
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The limitatd..'t:;)hs'·fe:if' urban use's ineluae s16ughing 'of 
excavation walls, droughtiness, rapid permeabiiity, and 
seepage in the substratum. Shallow excavation walls will need 
shoring to prev·ent s10ughinej. ' Ga~deh' "and" larltiis'6tlpe plah~s 
nee€lrirr'l.g'ationto 6'Ve~c0me dreught'lness. Td'pr~vent ,,:; 
cot1tamin'atl.on;~'Q)f'water: suppld.'es and" seepage at p(Hnts~k do~n 
slope, all onside sanitary facilities need special desIgn,' 
including use of trenches shallow enough to ~e in the root 
zone and tile lines along" the cohtour of the ~l0'Pe. Dwellings 
wi th basementls needse'a,J.ed foundations ahd" f'ounda tien drains 
to he:lp preve'n·t ·wet basements. The la'nd's'houHi also be shaped 
to divert runoff away from the dwelling. . 

This 50'11 is poorly sui t:ledfor upland wildlife hail! tat. 
It is poorly suited, f'0'r fOQd plotorop production. ' 

Ua -- Udorthents. This unit consists of nearly level to 
modera:tei'y sloping loamy and gravelly sail' material that has 
been moved, graded, cut, filled in fer otherwise disturbed by 
machinery. Most of these areas have either been resfiaped, 
leveled, and filled; or consist of cuts and excavations that 
extend into the underlying geologic material. Slopes range 
from p to 10 percent. 

The typical ,sequence, depth, and composi tion of 'th'e lay'ers' of 
this ·soil are' as follows: " 

Surface layer: 

Surface to 4 inches, dark brown sandY-loam. 

Subsurface layer: 

4 to 12 inches, l'ight yellowish brown sandy loam. 

Substratum: 

12 to 30 inches, yellowish brown gravelly loam. 
30 to 48 inches, light yellowish brown gravelly sandy 

loam. 
48 to 72 in~hes, yellowish brown sandy loam. 

, , , 
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In some areas are similar soils with less than 15 percent 
gravel .. throughq.~t th~ ~oil profile. These scOils make up 30 
percent Rf the ~nit.. ., 

. Di~s.imilaz;.r' s<:;liis ,includ~~. in mapp;~ng ~rel' small 
undisturbed,' 'r~a.s( .o'f FQrt Matt and Rup.cldnt $!i1>ils, ,;' allo soils 
that, DAve silty subo$t;.ratums. These a,reas Qlake :up 15' percent 
of ttie unit. 

, ' 

Mo.st areas pf this unit;. ,are on bor,row pits and filled 
areas, a~ong the Potom"ap River and MattawOlJ'lan pre~k where 
ordnanc~ test.s ~re pj!r,fol;'med. Some, small,er,' apafl~oned are,as 
are wooded. 

, Th,!!; propertie$ of the soil" mc;lterial, are extremely 
variable. Onsic;ie i.Jlvestigl,'1tiQn~ are nee.9f!d' to, ,,esti,mate the 
potential and limitations of this unit for each specific use. 

. 
Because of pres~mt land use, this,. s.oil is not su!i.ted for 

wildlife, habitat. It is not sui;ted for food, plot crop " 
product,ipn. 

WOA -- Woodstown sandy loam, 0 to 2 percent slopes. This 
soil is l'ery, deep, near,ly level, ,and ha~ a na~bural soil 
drainage class of moderately well drai:ned:. ,J[t" is" on upl:ands 
of the coastal plain. It formed in loamy alluvial sediments. 

The typical sequence, depth, and composition of the layers of 
this soil areas;; follows: 

Surface layer: 

o t(j 2 inches, dark brown sandy loam. 

Subsurface layer: 

2 to 10 inches" light yellc;>wi'sh brown refine sandy loam. 

Subsoil: 
i,O., 

10 to 18 inches, yellowish brown sandy clay loam. 
18 to 23 inches, yellowish brown loam. 
23 to 37 inches, yellowish brown loam with gray mottles. 
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Substratum: 
j "~~: ,1 " 

317. ·:to 4'0, inches~y:ellowi-sh brown grave[::il!y:.·s;sandy: loam wi·th 
F g,%" a.y:{Ilo t tl es .. 

40 tal ':/,2. inchels·, . pa'l'e b~own very gravel3.y: sandy:' loamwi,th 
gray: mottles. 

In some areas there are similar soils with fine sandy: 
loam surfaces. In other areas there are similar soil's with 
less than 15 percent gravels in the substratum. These areas 
make up 15 percent oi the unit. 

Dissimilar soils included in mapping are Hamb'rook soiLls 
at slightly: higher elevations; soils with clay: loam subsoils 
on Stump·Neck·; and, Ka.ej.soiLs'!·,ab sligh.tl{y: lower' elevat'ions. 
These included soils make up 25 percent of the unit. 

The potential productivity: is high for loblolly: pine. 
There are, few ·;l4..mi b..~t:-ions·· for t'drmber. 'production. ) 

t,¥? r 1. " . ~ -, '. 
.. 

, . ,T,he 1,imj,..ta,ti,ons.l for water manageme,nt are seepage in pond 
reservoir areas, and sloughing and piping of embankments. 
Selection of better suited soils will help overcome ,these 
limitations. 

~The main limitations for urban uses~are,'the seasonal'high 
water"';'ftabl~'f\' sloughing, of ,e'Xicavation walls, (and the' ;, (., 
permeability: of the substratum. Drainage a,r0and .. elevated 
footings if an outlet is available, sandy: backfield under 
dwellings, and land shaping so that surface water moves away: 
from dwellings will help to overcome the high water table as a 
limita·t.·i'on· £ordwellings wi tn0ut basemen,t's'. Sha·110W 
exa:a,va'tiort,~:,wall;s will need ·s·hbr:i:n<j to 'JPc'e'ven.t slGughi.ng,. The 
se.'leot,ian sif better ",su\i~tedsoi]:s ca.n e,vero'G>me:these ,:" 
limitations for dwellings with~basemenrt's.· Dra,inag,e and a 
raised bed for the roadway: construction, help to overcome the 
higniwat'er, t,ab,lte~a8 .'];±lqi\tatdlon,,";for lo'cal r,0ads:and s,treets. 
To .G.vercome . tn.e. high .,wabeli table 'andtmod:erabely tra.p,.il,d, 
perme,abilibY,.· sept'tc .'tan}t,a:bsoE\pbion ,ft.,eld's Land ,o:the'r .snside' 
sani tary fac:U'l·i bies ""neednspeqial 4esi:9n\~\ which €otild' i.nclude 
enlarged and raised absorption fields and a drainage system 
around bh~ facHl.ity:. " ,i, "'l'~, ' 
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This soil is well suited for upland wildlife habitat. 
i:s'i;,l'I\od,eratelty; ,well, suibedQ£,or foad .plot .,crop .p);!,ddudtien. 

It 



WoB -- woodstown sandy loam, 2 to 5 percent slopes. This soil 
.. isc.'fve;a::y peep, ~lle~t'!:by>{ ,level,y', .and, ,bas a, 'na tur-al soil drai,nage . 
class of moderately well drained. It is'on 'uplands of the 
,coastal. plain. ·,It, fiormed in loamy alluvial sediments; .. 

The typical sequence, depth, and composition of the layers of 
this soil are as follows: 

:" . l' ,i 

Surfaoe layer: 

o to 2 inches, dark brown sandy lOam!i: 

Subsurf aoe l:ayer:, • f l 

2 to ~iO inches', light yellowi·sh·, brown: f'ln'e sandy loam. 

Subsoil: 

10 to 18 incihes, yeJlow~sh brown sandy clay ,loam. 
18 to 23 inches, yellowish brown loam. 
23 to 3.7 inches, ,yellowi!:sh brown ,10am"wlLth..'gray mattles. 

Substratum: 
, J' 

37 to 40 inches, yellowish brown gravelly sandy loam with 
i l,gray mottles. ,.': " 

40 to ',12 inohes, ipale brown very'gravelly,sandy loam wi.th 
gray' mo,btles. 

In some .areas thece,;zare' similar, soils w·ith fine: sandy 
loam sur,faces';.'.. Ln "other areas there,: ,are simiLar soi'.lswi th 
less than 1.5\ ·percent"'.9ravels in the' sutisbrabum::, 'Dhes,e 'areas,' 
make up): 15 peroent of t1he iuni,t. , ,~h" ' 

Dissimila:r:::,.soils included" dm' mappin9' al!'e, Hambrook .soils 
at slight:ly, .'higheiI' ,ele,va1tiens;,; s'oi).1s 'wi,v.h a'cla'1 'loam subsoi;~ 
on; Su·.ump '.Neck; ; and ;::;Kle'j ,soils ';ab"slight]y lower elevatiens. ,', 
These' inclua:ed" s.olls; ma~e 1 up 25 pe'rcentof "the unit.' I 

~,,~-. _~ . Mo':' .~) ',',. ,,' 'L ,~- '". ;:-:' ~.- ~-!J~ _ S 'i '},' 

The potential productivity is high for loblolly pine. 
There are few limitations for timber production . 

. i " j .. j.. -.-f ' 

The l"imi tat,ions, fdr,· 'waterr. 'management ate see.-page'im<pond 
reservoir areas, and sloughing and piping of embankments. 
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Selection of better suited soils will help overcome these 
limitations. 

The main limitations for urban uses are the seasonal high 
water table, sloughing of excavation walls, and the 
permeability of the substratum. Drainage around elevated 
footings if an outlet is available, sandy backfield under 
dwellings, and land shaping so that surface water moves away 
from dwellings will help to overcome the high water table as a 
limitation for dwellings without basements. Shallow ' 
excavation walls will need shoring to prevent sloughing. The 
selection of better suited soils can overcome these 
limitations for dwellings with basements. Drainage and a 
raised bed for the roadway construction, help to overcome the 
high water table as a limitation for local roads and streets. 
To overcome the high water table and moderately rapid 
permeability, septic tank absorption fields and other onside 
sanitary facilities need special design, which could include 
enlarged and raised absorption fields and a drainage system 
around the facility . 

This soil is well suited for upland wildlife habitat. It 
is moderately well suited for food plot crop production. 
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Soil. 
Symbol 

BeA 

BeB 

BeC 

BmB 

Bs 

CrO 

CrE 

CrF 

FmA 

FmB 

HbB 

InA 

InB 

Ke 

KpA 
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SOIL IDENTIFICATION LEGEND 

Naval Ordnance Station, Charles Co., Maryland 

Soil Map Unit Name Published Old Symbol 

Beltsville silt loam, 
o to 2 percent slopes 

Beltsville silt loam, 
2 to 5 percent slopes 

Beltsville si'ltr, loam., 
5 to 10 percent slopes 

Beltsville-Urban Land complex, 
o to 5 percen,t slopes 

Bibb sandy loam 

Croom gravelly sandy loam, 
10 to 15 percent slopes 

Croom gravel.ly 'sandy loam, 
15 to 25 percent slopes 

Croom gravelly, sandy loam, 
25 to 40 percent slopes 

, , 

Fort Mott loamy s,and, 
o to 2 percent slopes 

Fort Mott loamy sand, 
2 to 5 percent slopes 

Hambrook sandy loam, 
2 to 5 percenh'slop.es 

Ingleside loamy sand, 
o to 2 percen ti' slop~s' 

Ingleside loamy sand, 
2 to 5 percent slopes 

Kentuck mucky silt loam 
, \.,' " 

Keyport silt',loam, .:1 
o to 2 percent slopes 

BeB2 

BeB2 

BeC, BeC3 

MIF, BeB2 

Bo 

SgC3, Sg02 
KeO 

Sg02, Sg03 
NoE, CIE 

SgE, CIE 
SgF 

SsB, GaA 
NoA, MwA 

RdB2, GaB 
NoA, NoB 

SsB 

SSB 
".' 

SsC2 

Tm 

KeA, KeB 



Soil 
Symbol 

KpB 

KrB 

Ks 

MkA 

MkB 

MkC 

MInB 

MpA 

MpB 

MuB 

Pk 

RcA 

RcB 

Ua 

woA 
, . 

WOB 

n 
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SOlD IDENTIFICATION LEGEND (cont.) n 
Soil Map Unit Name 

Keyport silt loam, 
2 to 5 percent slopes' 

Keyport-Urban land complex, 
o to 5 percent slopes 

Klej loamy sand 
. ': 

Matapeake sil.t ,loam, 
wet substratum, 
O· to 2 percen~ slopes 

Matapeake silt loam, 
wet substratum, . 
2 to 5 percent slope's 

Matapeake silt loam, 
wet substratum, 
5 to 10 percent slopes 

Matapeake-Urban Land complex, 
o to 8 percent siopes 

Mattapex fine sandy loam, 
o to 2 percent slopeS 

Mattapex fine sandy loam, 
2 to 5 percent:. slopes 

Mattapex-Urban Land complex, 
o to 5 percer'ft slopes 

"f* ": 

Puckum mucky peat 

Runclint loamy s'and, ' 
o to 2 percent slopes .. 
Runclint loamy sand, 
2 to 5 percent slopes 

Udorthents . 

.4 

woodstown sandy loam, 
o to 2 percent slopes 

woodstown sandy loam, 
2 to 5 percent slopes 

Published Old Symbol 

KeB, KeC 

MIF, Md 
KeB 

ot, GaA 

MaB 

MaB 

MaC3, MaD2 
KeC, KeD, 

Md, MaB 

MpA 

MpA, KeA 

Md, MpA 

Tm 

MwA, EsA 

GaA, GaB 
...,wB, NoB 

KcB3 

McB, Dumps 
B.P. 
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SsB 
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CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 

DBSCRIPTION ' SYMBOL 

... ® 

WATER FEATURES 

SPECIAL SYMBOLS FOR 
SOILSURVBY 

0." I .......... c .............. , .. 111111 ...... 111111111111 

1HOf" nll ..... ~ 

..... t, .... 

a..... ........... , ........ _ 

........... , ... 
• •• 
---
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U. S. OePARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVtCe:. 

COOPERATING WtTH 
STATE AGR1CUL:'fURAL EXPERIMENT STATION 

APPROX .. SCALE 1 "=2000' AI VSCk$C$.fORTWClttH TCl(,I.S 

SOIL SURVeY FJeLO SHEET 

C~i~~?ic~~fuiktTrt~1;G~ND 
$URYt;v ..... $ "OT &£EI'< co¥t>lI_(.O "0"1 <:Q"I"'(.I... ... ,.'O. ".Me, M.,. ." e).l,.,.~t;o AN!, ... "'1: ... , ......... •• J;:QJoOoor.i"i"D. 



u~ S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 

eOOPE':'AT1NG WITH , 
STATE AGRICULTURAL EXPERIMENT STATION 

A"F'''OX. SCALE 1 "=2000' 

• " .. ,se."""",..,,,,,."''''' 

sou .. SURVEY FIEL.D SHEET 

CHA~~M: cJi,$~it~iel:r ¥f~DG1ND 
,VA".:" HA' "'0." .C.'" ¢(')N"'U .. I!;¢ .. ¢A COAIII.Ili:1.4I"lD. ".AMIt • 

.. "." •• .; ... "",.,,0 ... NO AIIt.At lot ..... a" e_IIII1NI:O. 
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